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IMPORTANT SAFETY NOTICE 


Indicatas a strong possibilty of severe personal injury or death if instructions 
CAUTION: Indicates a possibility of equipment damage ëf instructions are not followed. 
NOTE: Gives helpful information 


not followed. 


Detailed descriptions of standard workshop procedures, safety principles and service operations are not included. It 

important to nota that this manual contains some warnings and cautions against some specific service methods which 
ould causa PERSONAL INJURY to service personnel or could damage a vehicle or render it unsafe. Please understand 
that those warnings could not cover all conceivable ways in which service, whether or not recommended by Honda, 
might be done or of the possibly hazardous consequences of each conceivable way, nor could Honda investigate all 
Such ways. Anyone using service procedures or tocls, whether or not recommended by Honda, must serisfy himaelt 
thoroughly that neither personal safety nor vehicle safety will be jeopardized by the service methods or tools selected, 


HOW TO USE THIS MANUAL 


This manual explains the theory of operation 
of the various systems common to HONDA 
motorcycles and motor scooters and ATVs. It 
also provides basic information on 
troubleshooting, inspection and repair of 
components and systems found on these 
machines. 


Refer to the Model Specific Service Manual 
for the model you are servicing for ad- 
justments, maintenance and repair informa- 
tion for components on that model. 


Section 1 provides general information on the 
whole motorcycle as well as Warnings and 
Cautions to remember when performing 
maintenance end repairs. 


Sections 2 through 15 cover all aspects of the 
engine and drive train 


Sections 16 through 20 include all of the 
component groups that make up the chassis. 


Section 21 through 25 apply to the various 
electrical components and systems found on 
Honda motorcycies. 


An extensive alphabetized Index provides 
rapid access to information on specific com- 
ponents or systems. 
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obligation whatever. No part of this publication 

may be reproduced without written pen 
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Symbol Marks 
These symbols used throughout this manual show specific service procedures. if supplementary information is required per- 
taining to these symbols, it would be explained specifically in the text without the use of the symbola 


| 


Use recommended engine oil, unless otherwise specified. 


EN 


Use molybdenum solution {mixture af the engine oil and molybdenum grease with the ratio 1 : 1). 


Use multi-purpose grease {Lithium based multi-purpose grease NLGI #2 or equivalent! 


Use molybdenum disulfide grease (containing more than 3% molybdenum disulfide, NLGI #2 or 
equivalent 
Example: Molykote? BR-2 plus manufectured by Dow Corning, U.S.A. 

Multi-purpose M-2 manufactured by Mistubishi Oil Japan 


‘Use molybdenum disulfide paste (containing more than 40% molybdenum disulfide, NLGI #2 or 
equivalent) 
Example: Molykote® G-n Paste manufactured by Dow Corning, U.S.A. 

Honda Moly 45 (U.S.A. only) 

Roco! ASP manufactured by Roco Limited, U.K. 

Rocol Paste manufactured by Sumico Lubricant, Japan 


Use silicone grease 


Apply locking agent. Use the agent of the middle strength. unless otherwise specified. 


Apply sealant 


Replace the part(s) with new onets} before assembly. 


Use brake fluid, DOT 3 or DOT 4. Use the recommended brake fiuid, unless otherwise specified. 


Use Automatic Transmission Fluid (ATF). 


Use special toot 


Use optional tool. These tools are obtained as you order parts. 
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Abbreviations 
Following abbreviations may be used in this manual. They stand for: 


Assy Assembly 
R Right (Right side viewed from rear sidet 
L Left {Left side viewed from rear side) 
N Intake side/Inside 

EX . Exhaust side/Exterior side 

STD —— Standard 

OP sss. Optional 

OB NE Oversized 

Leon Number of links (109 links) 


.. Countershaft 2nd gear Number indicates the stage of gear} 
Mainshaft Sth gear (Number indicates the stage of gear) 

.. Rotating speed per minute 
Before Top Dead Cent 
After Top Dead Centar 
Before Bottom Dead Center 

.. After Bottom Dead Center 
Alternating current 

- Direct current 
Capacitive discharge ignition 
Number of coupler pins 


Following letters or marks stamped on the parts indicate the installation direction. 


IN... Jostall with "IN" toward inside/exhaust side. 
TOP Install with "TOP" toward up. (Do not install with the letter upside down.) 
UP Install with the "UP" toward up. (Do not install with the letter upside down.) 
UPA Install with the triangular mark toward up. (Some parts might be stamped with an arrow + 
FH, z Instali with the arrow toward front. (Soma paris might be stamped with a triangular mark.) 
RIRH Jostall on the right side, viewed fram rear side. 
If an arrow or triangular mark is stamped. install with the mark toward right. 
LiH Install on the left side, viewed from rear side. 
If an arrow or trisngular mark is stamped, install with the mark toward left 
FIFRI is Indicates the front side of the vehicle. 
R IRR} 7+ Indicates the rear side of the vehicle. 


QUT IQUTSIDE! ... Instat with the letter toward out. 

LOWER Indicates lower level, 

UPPER (FULL) ...... Indicates upper level. 

= ees Indicates the rotating direction, if stamped on the rotating part. 


1f a punch mark {+} is stamped on a part, it indicates the installation direction or alignment point. Pay attention to the mark 


when assembling, 
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GENERAL SAFETY 


Carbon Monoxide 
If the engine myst be running to do some work, make sure 
the araa is well ventilated. Nevar run the engine 
enciosed area. 


mm — 


[7 The exhaust oniais poisonous amon monoxide 
oes tht can caves loe of corociamezs ard may 
Rao to deni | 


Run the engina in an open area or with an exhaust evacus- 
tion system in an enclosed arez. 


Gasoline 
Work in a well ventilated arsa, Keep cigarettes, flames or 
sparks away from the work area or where gasoline is 
stored. 


Gasoline is extremely flammable and is explosive 
undar certain conditions. KEEP OUT OF REACH OF 
CHILDREN. 


Battery Hydrogen Gas & Electrolyte 


"The battery gives off explosive gases: keep sparks, | 


flames and cigarettes away. Provide adequate ven- 
, tilation when charging. 

+ The battery contains sulfuric acid telectrolyte}. Con- į 
tact with skin or ayas may cause severe burns. Wear 
protective clathing and a tace shield. 

— Mf electrolyte gets on your skin, flush with water. 
— Hf electrolyte gets in your eyes, flush with water 
for at least 15 minutes and call a physician. 

+ Electrolyte is poisonous. 

It swallowed, drink large quam 
mik and follow with mi 
vegetable oil and cal! a phy: 
REACH OF CHILDREN. 


's of water or 
of magnesia or 
n. KEEP OUT OF 


OO m 
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Coolant 
Under some conditions, the ethylene glycol in engine 
coolant is combustible and its flame is not visible, If tha 
ethylene glycol does ignite, you will not sae any flame, but 
you can be burned. 


* Avoid spilling engine coolant on the exhaust system 
| ‘or engine parts. They may be hat enough to causa 


ihe coolant to ignite and bum without a vi 


ia 
flame. 
+ Coolant (ethylene glycol) can cause some skin irit 
tion and is 


omen 
if soos nea 
nears iy wen agre s 
A 
eee ra E OMNE 
[ emm 

eee rae aaa. a 
MALI Se ah td a m 
aes med m Remo vpn 
Rusa ea I mn Pv 
CENT Pr ect cn ma 
ED eme ee yok 


hase dangers, always store coolant in a safe place, away 
from the reach of children. 


'onous if swallowed. KEEP OUT OF | 


Brake Fluid 


CAUTION 


Spilling fluid on ted. plastic or rubber parts will | 
ee ee aes ae ied 
RT ae ee Ue 
E 


Brake Dust 
Never use on air hose or diy brush to clean brake 
assemblies. Use an OSHA-appraved vacuum cleaner or 
alternate method approved by OSHA, designed to 
minimize the hazard caused by airborne asbestos fibers. 


Inhaled asbestos fibers hava been found to causo 
respiratory disease and cancer 
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GENERAL INFORMATION 


Nitrogen Pressure 
For shack absorbers with a gas-filled reservoir: 


Use on niger to pressura Va shook nar 
Tho ise af an unstable gas can causes noe ooo 
+ he shook abra comar nitrogen under high 
Prats. Alowing Wr or hon aa the quid d 
Soter could tad Yoon explosion that ond es oh 
‘serious injury. 
+ Fao riesa tho pressure (om hock absorber 
beter posing of it may lad tos orate ne 
[Som ana arius uy sheeted or rcu 


To prevent the possibility of an explosion, retease the 
nitrogen by pressing the valve core. Then remove the valve 
Stem from the shock absorber reservoir. Dispose of the cil 
in a manner acceptable to the Environemant Protection 
Agency (EPA), 


Before disposal of the shock absorber, release the nitrogen 
by pressing the valve core. Then remove the valve stem 
from the shock absorber, 


Hot Components 


Engins and exhaust system parts become very hot 


and remain hat for some time after the en. 
Wear insulated gloves or wait until the engine end 
exhaust system have cooled before handling these. 
parts. 


Used Englne/Transmission Oil 


le oll (or transmission oii in two-strokesl 
skin cancer if repeatedly left in contact 
| with the skin for prolonged periods. Although this is ` 


unlikely unless you handle used oil on a dally basis, 
is still advisnbie to thoroughly wash your hands with 
soap and water as soon es passible after handling | 
used oil KEEP OUT OF REACH OF CHILDREN. j 


se 
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GENERAL INFORMATION 


SERVICE RULES 


Use only metric tools when servicing this motorcycle or 
scooter, Metric bolts, nuts and screws are not inter- 
changeable with English fasteners. The use af incorrect 
tools and fasteners may damage the motorcycle or 
scooter. 


Special tools are designed to remave ar replace a specific. 
part or assemblies without damage. The use of ather pro- 
cedures, without using the specified special tools, may 
damage the parts 


Clean the outside of a part or assembly before removing it 
from the motorcycle or opening its cover for service. Dirt. 
which has accumulated on the autside could fall into the 
engine, chassis or brake system and cause damage later. 


Clean the parts after disassembly but before measuring 
them for waar. Parts should be washed in high-flash point 
solvent and dried with compressed air. Beware of parts 
containing O-rings or oi! seals since these are adversely af- 
fected by most cleaning solvents. 


Control cables must not be bent or distorted. This will lead 
to stiff operation and premature cable failure 


WRONG WRONG 


Rubber parts can deteriorate with age and are highly- 
susceptible to damage from solvents and oils. Check these 
parts before reassembly and replace as necessary. 


Loosening s part with multiple fasteners sizes should be 
done from the outside-to-inside in a crisscross patter, 
foosening the small fasteners first. Loosening the big 
fasteners first will place an excessive force on the smaller 
fasteners. 


Complex assemblies, such as transmission parts, should 
be stored in the proper assembly order and held securely 
with wire. This will simplify reassembly at a later date. 


Reassambly position of critica) parts should be noted 
before the parts are disassembled. This will allow those 
dimensions (depth, distance, or position! to be correctly 
‘duplicated upon reassembly. 


Non-reuseable parts sre always replecad whenever 
Something is disassembled. These include the gaskets, 
metal sealing washers, O-rings, oil seals, snap rings. and 
cotter pins. 


CAUTION 


[> Coolant or brake tuid will damage the appearance of 
painted parts. In addition, these fluids can damage 
1 the structural integrity of plastic or rubber parts. 
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GENERAL INFORMATION 


Ball bearings are removed using tools which apply force 
against ona or both linner and outer} bearing races. If the 
force is applied against only one race (either inner or 
outer), the bearing will be damaged during removal and 
must be replaced. If the force is applied against bath races 
equally, the bearing will not ba damaged during removal. 


| 


Ball bearings are slways installed with the manufacturar'e 
name and size code facing out. {Facing out meaning —th. 
name and sizing code should be visible from the side the 
bearing is installed from.) This is true for open, singla. 
sealed end double-scalad bearings. Apply the proper 
grease to open and single sealed bearings before 
reassembly. 


SINGLESEALED — DOUBLE-SEALED, 


TYPE TYPE ` 
(s = nee 
Se. 
Both examples ruin the bearing 
‘OPEN 
TYPE 


Bali bearings are claaned in high flash-point solvent then. 
dried with compressed air. Air dry the bearing while 
holding both races to prevent it from spinning. If the bear 
ing is allowed to spin, the high speed generated by the air 
jet can overspeed the bearing and cause permanent 
damage. 


Bail bearings are checked (after cleaning) by slowly 
rotating the inner race while holding the outer race sta- 
tionary. If any radial play or roughness is felt, it must be 
replaced. The bearing should have no axial play: if it has 
noticeable axial play. it must be replaced. 


MANUFACTÜRER S 

NAME, BEARING No. 
Snap rings are always installed with the chamfered [rolled 
edge facing away from the thrust of the mating part. This 
Way, pressure against the snap ring presses against the 
areas in the snap ring groove with the most parallel con 
ect area against one another. Installed incorrectly, 
pressure against the rolled or chamfered edge could vom 
press the snap ring with the possibility of dislodging it 
Never reuse snap rings since they are oftan used to control 
end play and become worn with normal use. Wear is 
especially critical on snap rings which retain spinning parts 
Such as gears. After installing a snap ring, always rotate it 
in its groove to be sure it is fully-seated. 


CHAMFERED 
EDGE 


Grease or oil sliding or turning parts with the recommend- 
ed lubricant before reassembly. 


Replacement parts and fluids must be gonvine Honda or 
recommended by Honda. The use of non-Honda parts and 
non recommended fluids can have an adverse affect on 
Performance and durability. 


Reassembly operation should be tested, whenever possi- 
ble. before the part is installed onto the motorcycle. 
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GENERAL INFORMATION 


Bolt or screw lengths can vary for an assembly, cover, or 
case. These different lengths must be installed inte the 
correct locations. If you became confused, place the bolts 
into their holes and compare the exposed lengths, each 
should ba exposed by the same amount 


Torquing multiple sized fasteners should be done as 
follows: tighten alt to hand-tight, then torque big fasteners. 
before littla fasteners. Torque pattern should be crisscross 
from innerio-outer. To minimize distortion, critical 
fasteners should be torqued in two ar three increments. 
Unless specified otherwise, bolts and fasteners are install- 
ed clean and dry; do not use oil on the threads. 


Oil seals are always installed with grease packed into the 
Seal cavity and the manufacturer's name facing the out- 
side (dry side). When installing seals, always check that 
the shaft over which the seal fits is smooth and free of 
burrs which could damage the seal 


MANUFACTURER'S NAME 


Old gasket matarial or sealant must be removed before 
reassembly. If the gasket surface is damaged slightly, it 
may be possible to smooth that area with an oil stone. 


Rubber hoses ifuel, vacuum, or coolant! should be install- 
ed so the end is bottomed onto its fitting. This allows ate 
‘quate area for the hose clip to grip the hose beneath the 


flared end of the fitting. 
4 


SA 
CU 


ab meis 


Rubber or Plastic Dust/Dir Boots should be replaced 
securely in tha exact positions they were designed for. 


BOOTS 
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GENERAL INFORMATION 
— a a a aa 
FASTENERS 


A motorcycle is composed of a number of connected parts. A 
variety of fasteners are used to connect these parts. Unlike 
Permanent connection methods like welding. riveung and 
glueing. threaded fasteners are essential as a means of non- 
permanent connection which can ba disconnected whenever 
necessary. 


Roughty estimated, the thread diameter is the O.D. of the male 
thread or the I.D. across the fuil width of the “valleys” of the. 
female thread. 

The pitch is the thread-to-thraad distance that a male/female 
bolt moves in a turn. 


TYPES OF THREADS 


FEMALE 


Metric threads, as specified by the International Standards | 
Organization (ISOI, are usad on HONDA motorcycles. 


The typical ISO threads found on Honda products ore the 
following threads and pitchas. 


Diameter rt Pitch Tam) | Diameter | Pies] 
3 | 05 | 12 1.28 
2 o7 | m4 E 
5 EH 3 ts 
€ 15 E ts 
H 125 20 1s 
o | I i 


The few parts which do not have conventional (ISO) metric 
threads are listed helow. 


The threads are NOT INTERCHANGEABLE with conventional (ISO) metric threads. 


Benen “Symbol typical examples) Brame of opnionton 
Parallel threads for tubes. PF OWE Qil pressure switch i 
Tapered threads Tor bes Pris Theostte ons 
| Tend Spe ved on byes rin Spokes ana nipples 
Spark o treads - wis Spark plugs 
Automate wre m Ti vale stam 
'alva stem i k 
THREAD SIZES 
wots ACROSS 
Thread sizes are rapresentea by malo teed darters. wa. | WIDTH 
the across flats regresen applicable tooi ses Now aee | ETS uc 
wists are nat tle ta ted sites MALE THREAD DIAMETER 
‘On Honda motorcycles, scooters and ATVs, the size of the (THREAD SIZE} 
bolt, nut or screw is considered to be the thread diameter. 4 
Date of ave: Sep. 1508 
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GENERAL INFORMATION 
OO M M — — — — —SENERAL INFORMATION 


WIDTH ACROSS FLATS 


The width across flats is the portion where tcois such as 3 
wrench or a socket are applied. Applicable too! sizes are 
represented by these widths. The denamination of a ^10 mm 
wrench," for example, represents a wrench to be used on hex- 
heads with widths across flats of 10 mm. 


On the right is a table to show representative widths across 
flats and thread sizes often used for Honda motorcycles. Not 
all widths across the flats are shown. 


Some other common widths across the flats are 22, 24, 27, 
30, 32 mm, etc. Spark plugs have particular width across 
flats; they should be removed with special spark plug wren- 
ches 116, 18 and 20.6 mm) 


HEX-HEAD BOLT STRENGTH MARKINGS 


Strength marks. indicating material type, are visible on the 
head of some hex-headed bolts. Bolts are classified into stan- 
dard bolts and high-tension bolts by material types. During 
assembly, take care not to install any high-tension bolts in the 
wrong place. Note that while standard bolts are tightened to = 
standard torque unless otherwise specified, high-tension bolts 
always have their own specified torque values. 6 mm SH boits 
without strength marks ismal-headed flange bolts with a 
width across flats af B mm and a thread size of 6 mm} are all 
considered standard bolts. 


DR-type lor dished-headed) bolts, without strength markings 
(flange bolts with hex-heads and weight reduction holes in 
them, are classified by outer flange diameters. Be careful 
about the installation points and the torques of high-tonsion 
bolts having the same hexagon dimensions as standard bolts, 
but having larger flanges. 


Wian | Thread ameter 
Hexagon portion across flats x (pitch) 
-4 8 5x08 

8 8x10 

O€——nH| e 6x19 

2 81125 

8'Ge 14 10x 125 
Dé 7 1231.25 

19 DR 

5 mr 

5 ax 125 

8 10x 128 

10 1241.25 


qm 


STRENGTH 
MARK 


Mak | Nomak | Gor 10 ELI 
Strength 
E 25 10.9 129 


Tension | 50—70 | 80—100 


100—120 ! 120— 146 


strength | komm? j komm? | dumm? kamm? 
Class. Standerd Batts High tension 
DISHED HEAD. 


[En re 


<= stanoano HITENSON 


BOLT 


BOLT 
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GENERAL INFORMATION 


UBS bolts are in the high-tension category. They can be 
recognized by undercuts under their bolt necks. UBS bolts are 
marked either with or without strength marks. Furtharmore, 
thase bolts are so structurad so they will not easily loosen, by 
the provision of a slight slope af 5 to 80" on the bottom of the 
flange. 


TORQUE VALUES (Tightening Force} 


When two or more parts are connected by a fastener. their 
Connection should not be affected by external forces; ie. there 
should be no gap between the parts which are fastened 
Together. The first priority of threaded fastener connected 
parts is the state of being tightened with a sufficient force. 
When any tightening fares is sufficiant for the intended func. 
tion, it is called “proper tightening torce”. 


The tightening force of one bolt is equal ta bolt axial tensite 
strength. Bott tightening force is, therefore, often called “bolt 
axial force”. 


A decrease in tightening force {initia tightening force} due to 
the passage of time, extarnal forces or vibration applied during 
use is called “fastener loosening”. Even when the initial 
tightening force was correct. loosening may ceuse it to 
decrease in lator use, finally damaging some parts. As a 
countermeasure against fastener loosening, retightening is 
Carried out after a certain period of time. Periodically tighten. 
ing wheel spokes is an example of this operation. 


Proper tightening forces are specified according to fastener 
Strength, strength of fastened parts and intensity of external 
forces. Tightening must be carried out in strict accordance 
with this specification, especially at important points. Tighten- 
ing a connecting rod bearing cap with a stronger force than is 
Proper, for example, will deform the tightened part ibesring 
cap) slightly and cause the oil clearance for the bearing to 
become smaller than specified, which may lead 1o the bearing 
seizing, An insufficient tightening force, on the other hand, 
may allow the nuts or bearing caps to loosen and fall off during 
engine operation, leading to serious engine trouble, 
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X 
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SS 
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GENERAL INFORMATION 


EEE INFORMATION 


As mentianad earlier, the most important point in fastener 
tightening is the tightening force. The problem is that this 
tightening force (axial tension) is difficult ta measure. 
Using a predetermined tightening torque is, therefore, the 
most common method af controlling fastener tension. 


? 


RN 


— À— TIGHTENING TORQUE 


AXIAL TENSION —e- 


Ht must be noted that, in this control method using torque 
values, the axial tension is proportional to the torque under 
Certain conditions. Under other conditions, this important axial 
tension varies even when the fastener is tightenad to the same. 
torque. 


Threaded portion Kerosene Oiled 
adrystate applied du. 0.09 -0.14) 
tu70.35—0.54) iu-0.22 -0.34 


The table on the right gives some examples of friction co- 
efficient when oil has adhered to the threaded portion. Under 
the sama conditions from the viewpoint of the tightening tor- 
que and the material of the parts that are fastened together. 
<u> varies largely. Out of tha tightening torque applied on an. 
unlubricated fastener, BB to 92 percent is consumed by the 
friction of flangas and thread surfaces and only 8 to 12 per- 
cent is effactively transformed into axial tension. This percen- 
tage of transformation into an axial tension incraases as the 
above-mentioned friction decreases: ie. as the value <u> 
decreases, the axial tension increases. Axial tension varies 
when the same tightening torque value is obtained. Further- 
more, in a dry lunlubricated) state, the value <p> varies in a 
wider range and has a tendency to increase as the tighten- 
ingiloosening procedure is repeated. 


It is important to ail the threads of specific fasteners when in- 
structed to do so in the Model Specific manual. Oiling the 
threads of these fasteners ensures stable fastening tension in 
critical areas. No other bolts besidas those specifically pointed 
out in the Model Specific service manual text raquire oil on 
their threads. 


Lubrication of tha threaded portion or of the bottom of the 
flange reduces friction and the anti-loosening effect. However, 
this lubrication also increases fastener axial tension and 
results in a sufficient tightening strength, se thet the fastener 
is less likely to loosen 


AXIAL TENSION === 


—— TIGHTENING TORQUE 
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GENERAL INFORMATION 


Torque values are determined according to fastener size and 
strength, and the strength of the parts that ara fastened 
together. in many of our previous service manuals, torque. 
values are specified within a certain range. Due to slight varis- 
tion in torque wrench pracision and fastaner friction co- 
efficiant, the target torque value should be the middle of the 
range of the torque value specified. The Model Specific 
manuals provida only the simplified, middle-range torque 
values. Kg-m is used as a tightening torque unit. 

Example: A torque of 1 kg-m refers to the moment of force ob- 
tained whan a l-meter lang wrench is loaded with 1 kilogram. 
At the same moment, a heavier load is needed ss the effective 
‘wrench length is shorter. 

lkgm-10 Nem 

Tkg-m=7 fib 


FASTENER LOOSENING 


In most of the cases, fastener loosening is due te external 
forces repeatedly applied to, or working against, the fastener 
(such as vibration), thus reducing screw axial tension. 


Certain areas of the motorcycle or scooter are subject to 
repeated and severe extarnat forces. Special bolts with a high 
percentage of elastic deformation capability are used in these 


Installing common bolts in those areas with special re- 
quirements may lead to loosening or shearing of the fastener. 
Therefore it is important to identify both these specially 
designed bolts and the positions where these are required. 


Always clean fastenars thoroughly if there is any dirt present 
anywhere on the fastener, 


installing fasteners with dirt or other foreign matter on their 
‘threads or on the bolt of nut bearing surfaces will result in im- 
Proper axial tension, despite the use of the proper torque 
specification. 


As the dirt or foreign matter breaks down due to vibration and 
the attached parts working against each other. the fastener 
will soon work its way loose, 


There are several methods of preventing the various types of 
fasteners from loosening. Some representative example are 
Presented on the next page, together the necessary instrue- 
tions for proper use. 


——— 
LI 
3 - ien 
A PT eb Tem 
Ze 
{108 ta om 
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SPECIAL BOLTS 
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FOREIGN MATTER 
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TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


1. Lock washer (Conventional split- 
ring type} 


ih c 


[ocx wasven 
7 
non D A 


edges of the ring ands prevent 
| loosening. 


* Various points on frame 
[Boits-incorporating washers 
are also available.) 


* Do not use lock washers which have last 
their elasticity or are deformed or eccentric. 

7 Excessive torque will open or deform the 
washer and rendar it useless, 

+ Use an appropriate size for thread dia, or 
hex. point. 

+ When using with a plain washer, always put 
the lock washer between the nut and piain 
washer. 

NUT 
LOCK WASHER 
PLAIN WASHER 


LA MN 


2. Selflocking nut. 


SPRING PLATE 


This is a nut with a spring plate on 
tap. This spring plate presses 
against the thread, making it dif- 
ficult for the nut to lcosan. Aftar 
removal, this type of nut can be 
used again. 


"Important points on the frame 
— PRO-Link pivot point nuts 
— Axe nuts 


~ Avoid using spring plate nuts with deformed 
or damaged spring plates 

~ The bolt head must be held during nut in- 
stallation and removal due to the resistance 
Of the nut spring plate against the bolt. 

+f the bolt length is too short, the spring 
plate portion of the iock nut will not engage 
with the thread fully. 


3. Double nut 


Lo Lock NUT 


J 


Z 
abuustive nut 
juting rut om aut. presses 


N 


~ Chain adjusters 

+ Cable adjusters 
‘Also used for removing or in- 
stalling the stud boits} 


7 Hold the adjusting nut securely and tighten 
the lock nut, 

* Any attempt to loosen both nuts tadjusting 
2nd jock nuts! simultaneously will damage 
tha bolt threads. 


4. Cone spring lock washer 


$8 
H MA S 


The bearing surface presses on the 
cone spring washer and the spring 
reaction presses against the nut to 
prevent it from loosening, 


CONE-TYPE 
LOCK WASHER 


"important points inside the 
engine 
Clatch lock nut 
— Primary gear lock nut. 
~ Drive sprocket center boit 


+ Installing in the opposite direction prevents. 


effective locking, Always install cone 
washers with their “OUTSIDE” mark facing 
Dut No marked, set cone spring washers as 
shown in the table at lett 

* Do not use if damaged or deformed. 

7 When using a lock nut chamfered on one 
side, install the nut with chamfered side fac. 
ing the fock washer as shawn below. 


= "d 


CHAMFERED EDGE 


LOCK py 7 
wur E 
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GENERAL INFORMATION 


TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


5. Tongued lock plate 


Bend the tongue (claw! to the flat 
face of nut or into the groove of 
tha nut to lack the nut or bolt head. 


+ Important points inside angine 
— Clutch lock nut 
+ important safety points on the 
frame 
— Steering head bearing top 
mut 


— Driven sprocket nuts 


j "Do not align the nut in a position where the 


7 Ensure that a tongue (claw! has locked the 
mut properly. 

* Since repeated bending/straightening i 
damages the tongue, replace the lock plate 
with a new one whenever the lock plate is 
removed. 

~ Align the tongue to the put in such a manner 
that the nut aligns perfectly when proper nut 
torque is reached, or so that the nut must be 
tightened further to align the tongue, 


locking tongue aligns, but the nut torque is 
less than specified, 


SO 


RIGHT 


Ge 


WRONG 


6, Castie-headed nut 


inserting a cottar pin through a nut 
and bolt prevents loosening 


7 Important safety points on the 
trame 
— Axle nut 
— Braka torque rod 


- Since repeated bending/straightening 
damages cotter gins, always usa new cottar 
pins during assembly, 

~ Tighten the nut to the specified torque. Then 
align the next possible pin hole while tighten. 
ing the nut just beyond the specified torque. 

+ Do not align the holes in a position where 
the nut torque is less than the specified 
torque. 


el L 
Qo € 3-4 D 
RIGHT WRONG 
+ Bend the cotter pin as shown below. 


oc 9 


RIGHT 7$ WRONG 


7. Slip pinfcotter pin 


COTTER 
-PIN 
Lao SLIP PIN 


Cs 


Inserting a slip pin or cotter pin 
through a bolt prevents the nut 
from loosening 


+ Frame important safety points 
— Brake rod 


($e OF 


+ Since repeated bending /straightening 
damages cotter pins, always use new cotter 
pins during assembly. Although slip pins can 
be used again, replace slip pins with new 
‘ones if they are deformed or fatigued. 

~ When using a cotter pin or slip pin on 
Suspension and wheel components, install 
the pin with the head facing forward. If in- 
stalled in the opposite direction, these pins 
may be bent and eventually broken and 
knocked out due to hitting stationary objects 
or from thrown stones on off-road bikes, Be 
sure to bend cotter pins properly as shown 
below. 

— FORWARD 


RIGHT WRONG 
+ Set the pin head in any position within the 
range A shown above. 
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GENERAL INFORMATION 


TYPES OF FASTENERS 


APPLICATIONS 


CAUTION 


8. Stoke-tvpe lock nut 


STAKE POINT 


Stake (or indent) the collar of the 
ut to make it match the groove in 
the shaft 


"Important paints inside the 
engine 
— Clutch center lock nut 

+ Wheal bearing retainer 

= Shift drum stopper plate 


* During disassembly, eliminate the staking 
port to loosen the nut 

+ Replace the nut, if the old staked area of the 
nut aligns with the groove of the shaft after 
Ughtening the nut ta specified torque. 

+ After tightening the nut to the specified tor 
‘ue, stake the nut collar by striking it with a 
drift punch m such a way that the staking 
paint matches the shaft groove. Ensure that 
the staking point has entered into the groove 
at least 2:3 of the groove depth. 


9. Thread locking agent 


Apply a thread locking agent to the 
thread to prevent loosening. 


+ Rotating points inside the 
engine, points which if 
loosened, may contact 
rotating parts. 

— Stator coii bolt 

— Bearing retainer bolts 

— Shift drum stoppar plate 
boit 

~ Frama 
— Fark socket bohs 
— Brake disc bolts 


~ Application of a locking agent increases 
loosening torque. Take care not to damage 
the balt during removal. 

* Before applying a iocking agent clean oft all 
sil and/or residual adhesive remaining on the 
threads and dry them completely. 

~ Application of an excessive amount of 
adhesive may, during loosening, damage the 
thread or cause the bolt to be broken. Apply- 
ing 2 small amount of adhesive to the end of 
the bolt threads distributes the adhesive 
throughout when the bolt is threaded in. 


APPLY LOCKING AGENT 


— ED 


10. UBS bolt 


The threads are pressed by the 


i remction on the inclined bolt flange 


+ Used on the critical areas of 
the engine/frame where o nut | 
cannot be used to tighten. 
Engine; 

— cylinder 

— cylinder head 
Frame: 

— foot peg 

— bracket 


* The tightening surface where the bolt flange 
Seats should be level and smooth. 
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BALL BEARING REPLACEMENT 


Removing Ball Bearings 
Ball bearings are removed using tools which apply force 
against one or both inner and outer} races. If the force is ap- 
plied against only one race (either inner cur outer), the bearing 
will be damaged during removal and must be replaced. If the 
force is applied against both races tenuelly], the bearing can be 
reused, 


3f the bearing is in a blind hole in the crankcase and cannot be 
removed by hammering on the apposite side, remove it with a 
bearing remover. For recommended bearing removers, refer to 
the Tool Compatibility Charts on page 1-15. 


CAUTION 


* Operate the bearing remover with the shaft threads pro- 
erly engaged. A poor fit may lead to damage to the 
threads. 

* Replace the remover if it Is worn or damaged 


Do not reuse bearings that have been removed. 


It the use of a bearing remover is not possible, remove the 
bearing by thermally expanding the case: slowly and uniformly. 
heating the case with a heat gun {industria dryer). 


+ Ta avoid burns, wear insulated gloves when handling the 
heated cose. 


CAUTION 


[> Using a torch to heat the case may causa warping. 


Remove tha bearing from the shaft using a bearing puller. 
Avoid using a bearing that has been removed by pulling on the 
‘outer race with a bearing puller, 


ux) 
Universal Bearing Puttar 97631 —0010000 or its 
equivalent should be used. 


1-14 


ATTACH- INNER 
MENT RACE 
A i 
CAN BE | 
DRIVER: REUSED 
REMOVER WEIGHT AA 


HANDLE SHAFT 


remover 77 


3 


aL jJ 


HEAT GUN 


[xc] 


BEARING PULLER, 


yn 
at 
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Remove the wheel bearing using 2 bearing remover shaft and 
remover head 


Do not reuse the removed bearing 


For recommended bearing remover shafts and remover heeds, 
refer to the Took Compatibility Charts on the following pages. 


Installing Hell Bearings 
Clean the bearing recess before the beating is installed to en- 
sure that it is free from dust or debris and that tha bearing 
Seats fully in its recess. 


Caution should be taken regarding the direction in which tha 
bearing is installed. Ball bearings are always installed with the 
manufacturer's name and size code facing out. 


This is true for open, single sealed and double sealed bearings. 
Apply the proper grease to the hearing before reassembly. The 
‘outer race should be installed with driver, attachment and 
pilot. 


The bearing must be installed in a parallel manner. 


CAUTION 


* Dustin the bearing recess or failure to instal tha bearing 
puralil to the case may result in bearing failure. H 


Ga) A 
REMOVER fi 
Sur 
\ o 2 f~] 
ai to 
i = 
j 
REMOVER 
HEAD 
cT 
pty MANUFACTURER'S 
i NAME/BEARING No. 


T Amyomast |/| 


j DRIVER FF asse 


MBLY Y 
] 
zw. 
OIL GUIDE 
PLATE 


Ifa new bearing fails to fit tightly in the bearing recess, replace 
the case. 


CAUTION 


^ The pilot must not be used if thera is an oil guide plate 
that the pilot contacts when driving the beating in. 
Before removing the bearing, make sura whether or not a 
pilot can be used. 


When the bearing is installed onto a sheft. the inner race 
shouid be set by using an inner driver handie and inner driver. 


Clean the bearing recesses thoroughly before installing the 
now bearing. 


The bearing must be installed in s parallel manner. 


CAUTION 


* Dustin the bearing recess or improper fit may result in | 
bearing foilura. 5 


If a new bearing fails to fit tightly onto the shaft, replace the 
shaft, 
CAUTION 


An improper fit between the bearing and shaft may 
cause baaring damage when in usa. 


For adaptability between drivers, attachments and piots, retar 
to the Tool Compatibility Charts on the following pages. 


LL: 
BEARING RECESS. 


za 


INNER 


DRIVER. 


ATTACHMENT. 


“SINNER RACE 
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GENERAL INFORMATION 


TOOL COMPATIBILITY CHART FOR 
STANDARD BEARINGS 


Bearing Size 
Select the bearing toot according to the size stamped on the 
bearing race. 
AU" or “Z indicates a bearing with a metal shield or rubber 
Seat respectivaly, These letters have no connection with bear- 
ing size and can be ignored. 

U: Single-sealed type 

Z: Single-sealed type 

UU: Double metal sealed type 

22: Double rubber sealed type 


Bearing Remover Compatibility for Wheel Bearing 


TYPE 


| SINGLE-SEALED. 


OPEN 


DOUBLE-SEALED 
TYPE 


MANUFACTURER'S 
NAME, BEARING No. 


iD | BEARING REMOVER HEAD. 
Use the remover heads listed below in combination with shaft | Stmmomuwpen | 1D | TOOL NUMBER 
107746 00801001. | — ame - 
Thera is a kit comprising of 10—20 mm remover heads and 200. T EDS 
shafts. 00 
6001 H A 
97746— 0050001 6201 E 077460050200 
e201 
6002 
6202 15 07748-0050400 
E i 
003 
6203 17 07745- 0080500 
633 Jua i 
004 ; 
6204 20 97746 0050600 
5304 
Bearing Remover Compatibility Table 
— TOS NONE J 
NuMBER j BEARING REMOVER SHAFT! MANDE wear REMOVER SET 
S008 E3 CERERI ; 
8200 10 | 30 | orsse-GEno200 | o7926—ceoo100 | Inciuded 977410010201 | 07938- ctooooo 
shaft 
5200 35 
001 28 i al 
e201 | 12 ' 32 | o7a36—re60110 | 07935- 1680120 | Inceded with 07741-0010201 | 07936- 1680001 
«chat 
6201 37 
$002 E! 07536- KC i000. 
6202 15 | 35 | 07336—KC10200 | 07936—KC10100 ide 07741—0010201 | 97938—-KC10500 
6302 32 cis IN including weight) 
Ed de Includes with € 
5203 | 1740 | ovsa6—s7roaoe | eludes wi 07836-3710109 | 07741-0010207 = 
6303 a7 " 
jreg a2 ! Included with 
to j 20 | a7 | 0728-3710600 ; Inches 07838-371010 | 07741—0010201 | 07828-3710001 
5304 52 
8005 2 Included with 
6205 25 | 52 | 07936-4250100 poi: fc 07936—3710100 | 07741- 0010201 = 
6205 e| ! d 
so Ed included wits 
$200 | 30 62" a7926-aas0200 | "ede" "7^ | 079383710100 | 07741-0010201 | 07936890101 
| suos Dna 
3007 © H 
6207 jas | 72 | ewsas-s ioco | mended 9 ^ —— | 07936_3710100 | 07741 - 0016201 n 
6307 80 p 


————— ee a uo e 
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ee 
2. MAINTENANCE 


FUEL LINE 
FUEL STRAINER SCREEN 
THROTTLE OPERATION 


OIL PUMP AND OIL LINE (2-stroke 
separate oil supply motorcycles} 


CARBURETOR CHOKE 
AIR CLEANER 


AIR CLEANER CASE DRAIN TUBE 
{off-road motorcycles and ATVs} 


CRANKCASE BREATHER 
SPARK PLUG 

VALVE CLEARANCE 

ENGINE OL. 

ENGINE OIL FILTER 

ENGINE OIL FILTER SCREEN 
DECARBONIZING (2-stroke engine} 
CARBURETOR SYNCHRONIZATION 
CARBURETOR IDLE SPEED 
RADIATOR COOLANT 

COOLING SYSTEM 

SECONDARY AIR SUPPLY SYSTEM 


EVAPORATIVE EMISSION CONTROL 
SYSTEM 


TRANSMISSION OIL 
(2-stroke engine) 


211 
2-313 
2-14 
2-15 
2-16 
2-17 
217 
2-18 
2-19 


219 


2-20 


DRIVE CHAIN 


DRIVE CHAIN SLIDER, CHAIN GUIDE, 
GUIDE SLIDER AND ROLLERS 


DRIVE BELT 
BELT CASE AIR CLEANER 
FINAL DRIVE OIL LEVEL 
BATTERY 

BRAKE FLUID 

BRAKE SHOE WEAR 

BRAKE PAD WEAR 

BRAKE SYSTEM 

BRAKE LIGHT SWITCHES 
HEADLIGHT AIM 

CLUTCH SYSTEM 

SIDE STAND 

SUSPENSION 

SPARK ARRESTER (USA only) 
NUTS, BOLTS, FASTENERS 
WHEELS/TIRES 

‘STEERING HEAD BEARINGS 
WHEEL ALIGNMENT (FOUR TRAX) 


221 
| 
224 
224 
2-28 
2-25 
2-26 
2-27 
2-28 
2.28 
229 
2-30 
231 
231 
2.33 
2-34 
2.35 
2-36 
2-38 
2-38 
2.39 


NOTE 


* This section covers the normal inspections and adjustments that are necessary to maintain the vehicle in good condi 
tion, Perform this maintenance at each scheduled maintenance period. Refer to the Model Specific manual for the pro- 
|. per maintenance schedule and applicable items. 
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MAINTENANCE 


FUEL LINE 


Check the fuel line far: 
— Gasoline leakage 

— Loose or improperly positioned line clip 
— Dateriorated or damaged ine 


Replace any defectiva parts. 


FUEL STRAINER SCREEN 


Turn the fuel valve to “OFF” position. 


Remove the strainer cap below the fuel valve, and drain the 
gasoline into a suitable container. 


+ Gasolina is extremely flammable and Is explosive under 
certain conditions. 


Work in a weil ventilated area. Keep cigarettes, flames or 
sparks away from the work area or any area where gasoline is 
stored, 


Remove the O-ring and strainer screen. 


Clean the cup and strainer screen with non fiammable or high 
flash point solvent. 


Replace the O-ring with a new one. 


Reinstall the strainer screen, O-ring and cup, than tighten the 
cup to tha specified torque. 


CAUTION 


|" Overtightening the cup may braak or deform the O-ring, 
causing a fuel leak. 


Turn the fuel valve to “ON” and check that there are no leaks. 


FUEL LINE 


STRAINER 
SCREEN 
STRAINER 
“O 
FUEL VALVE 
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THROTTLE OPERATION E 


Check for any deterioration or damage to the throttle cable 
Check that the throttle automatically closes completely in ail 
steering positions. 


If the throttle grip does aot return property, lubricate the throt- 
te cable and avarhaul and lubricate the throttle grip housing. 
If the throttle grip still does not return properly, the cable may 
need replacement. 


With the engine idling, turn the handiebar all the way to the 
Tight and left to ensure that the idle speed does not change. | 
If idle spend increases, check the throttle grip free play and the 
throttle cable connection 


pu 0 0 OL E 


* Reusing a damaged or abnormally bent or kinked throrus THROTTLE LEVER TYPE 
cable can prevent propor throttle slide operation and may 


‘Throttle free play should be checked and adjusted as follows: 


‘Throttle grip free play is correct if there is a prescribed amount 
of play an the outer circumference of the throttle grip flange. 


Throttle lever free play is correct if there is a prescribed 
amount of play at the tip of the throttle lever. FREE PLAY 


Minor free play adjustments can be made with the adjuster on 


TYPICAL, 
the throttle grip side 


Loosen the lack nut and turn the adjuster to obtain the desired 
amount of tree play. 


Tighten the lock nut after the adjustment has been made. 


IF the adjuster has a boot, reposition it properly aftar adjust- 
ment is made. 


Lock NUT ADJUSTER 


Major adjustments are made on the cerburetor end of the 
cable, with one of the adjuster types shown here. ADJUSTER | ADJUSTER 


With a forced opening/closing-type throttle, the adjustment of E 
free play can be made by loosening the lock nut on the pull side 
of the cable and turning the adjuster. i 


Tighten tha lock nut after the adjustment has besn made. 


Date of Issue: Sep., 1888 
© HONDA MOTCR CO., LTD. 2-3 


MAINTENANCE 


If the throttle cable has an adjuster anywhere within its length 
besides the ends, major adjustment is made there 


Adjust the frae play by loosaning the lack aut and turning the 
adjuster. 


Tighten the lock nut after the adjustment has been made. 
If the adjuster has a boot, reposition it properly after adjust- 
ment is made. 


OIL PUMP AND OIL LINE 
(2-stroke separate oil supply 
motorcycles) 


‘The oil supply on some 2-strokes is controlled by a throttle 
cable that is coupled with an oil pump 

Gil flow is regulated, in a direct relation to thrattle movement 
and position, by a combined oi controlithrottle cable that 
simultaneously moves tha throttle slide in the carburetor and a 
control arm on the oit pump. 


When the innar cable of the off control cable stratches, the 
‘amount of the oil flow changes and is not suitable for the size 
of throttle opening. Therefore, it is necessary to inspect end. 
readjust it periodically. 


‘There is matching mark on the oil pump thet must be aligned 
with the matching mark on the control arm, pump body, etc. 
Refer to the Model Specific manual before making any 
adjustments. 


oi 
Check the ail tina for leaks, deterioration or damage: Replace 
parts if necessary. 


strainer 
Loosen the tube clip located on the bottom of the oil tank. 
Drain oil into a suitable container. 

Remove the nil strainer joint from the bottom of the tank. 


Remove the strainer screen 


THROTTLE CABLE ! 


CARBURETOR 


ADJUSTER 
Lock NUT 


CONTROL ARM 


OIL STRAINER. 


n 
ow gane See à 
E 

- 


vont 8 ; 


OIL TUBE 


[4 
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Clean strainer screen by blowing it out with compressed air, 
To replace screen, reverse the removal procedure. 

After pouring 2-stroke engine oit back into the tank, be sure to. 
remove the air in both oil tube and ail pump (See page 4-11). 


OIL STRAINER 


NOTE 


^ Check each part for oil leakage after completing the oll 
strainer cleaning and oil tube and pump a bleed 
procedures. 


CARBURETOR CHOKE 


MANUAL CHOKE 


‘On the manual choke system, check to see if the choke lever CHOKE LEVER 
(or knob} can be opaned and closed completely. 


inspect the choke cable to see if it is bent. crimped or damaged 
in any way. 


Rausing a damaged or abnormally bent or kinked throttle | 


! gable can prevent proper throttle slide operation and may 
i. lead ta a loss of throttle control while riding. 


Check to be sure that cable movement is corract on machines 
with manually operated chokes. 


Check by pushing with your finger to see if there is a maximum. 
of 1—2 mm of free play in the inner choke cable when the 
choke lever is in its completely off position. 


INNER CHOKE CABLE |, 
ae 


if the amount of free play is not sufficient, loosen the cable 
clamp screw and adjust the play of the inner cable by moving 
‘the position of the outer cable. Tighten the cable clamp 
securely when the adjustment is complete. 


BYSTARTER CHOKE 


The choke action on motorcycles equipped with auto by- 
starter-type choke system can be checked by the way engine 
starts and runs. L 


NOTE 


* Difficulty in starting before itis warmed up teasy once it 
is warmed upt: starter valve is not completely opened 
fof. 

| + Idle speed is erratic even after warm-up imperfect com- 

bustioni: starter valve is not completely closed ton}. 


When the above-mentioned symptoms occur, inspect and 
overhaul the choke system according to the procedures. 
Specified in tha Model Specific manual. If you find nothing 
wrong with it, proceed with the overhaul of the other items on 
the breakdown diagnosis list. 


————————————————— —À 
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AIR CLEANER 


When the element becomes dirty, the air/fuel mixture will 
become too rich. 


Periodic cleaning or replacament is necessary. 
Vehicles used in dusty areas require more frequent 
inspections. 


When replacing the air cleaner element, be careful of tha 
following points. 
NOTE 


2 W the alent Joint has a robber Seale Jom wil 
become mora airtight i a smell amount ot gree 1s ap. ` 
bled 10 he con 

+ Check to see at both the air clearer ond tha holder are 

f mener secured and do not contin any dust or eit 


Oiled Urethane Foom Element 
Remove the air cleaner from the holder and wash away any ac- 
‘cumulated dust or dirt, by gantiy squeezing it in non flammable 
or high flash point solvent. 


* Using gasoline or low flash paint solvents for cleaning 7 
parts may rasult in a fire or explosion. 


CAUTION 


F. Cleaning the element with gasoline or any acid, akaline, 
| or organic, volatile type oil may cause improper ignition. 


daterloratíon of the element, or a ioosening of the ale. , 
ment adhe: 


AIR CLEANER 
COVER 


AIR CLEANER 

CASE USE 
CARBURETOR ` 

— 


(fe 


ELEMENT 


ae CONNECTING TUBE 


£c 
WASH SQUEEZE 
IN SOLVENT 


(#80-. 90 for tour-strokes; 
Honda 2-stroke oil for 
two-strokes) 


a 


Be sure to allow the element to dry thoroughly before appiying 
dil . Otherwise, the oil wilt be diluted by the solvent and the 
filtering ability of the filter wil ba much less affective. 


Spread clean #80- 90 gear oil (4-strokes: Honda 2-stroke oil 
for 2-strokes} on the element, rubbing in thoroughly over the 
surface with both hands, and then squeeze out any excess cil, 


CAUTION 


7 ing a fitar a whan vig in axteirely dum cond 
tone prevents premate engine wear due to cust 
p tar alto tha entra sur 
face of tho element end rub i wih Bath nanas te 
saturate te element with lt Squeeze our eese i 


Se a U 
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Paper Elamant 
If the surface of the element is dirty, remove the dust first by 
tapping the element gently. Then, blow away any remaining 
dust on the surface of the fitter with compressed air from the 
inside lor carburetor sida) toward the outside. 


Viscous Paper Element 
This particular type of paper element cannot be cleaned as the 
element contains a dust adhesive. These must be changed 
periodically 


AIR CLEANER CASE DRAIN TUBE 
(off-road motorcycles and ATVs} 


Loosen the drain tube clip and remove the drain tube to empty 
any accurnulation of fluids or dirt fram the air cteaner case into. 
a proper container, 


Check the drain tube for damaga and replace if necessary. 
Reinstall the drain tube and set the clip in place. 


CRANKCASE BREATHER 


Sams motorcycle engines are equipped with a closed 
crankcase system to prevent discharging crankcase emissions. 
into the atmosphere. Blow-by gas is returned to the combus- 
tion chamber through the air cleaner and carburetor 


A breather separator is necessary within the system to prevent 
moisture from contaminating the engine. Vapor is allowed to. 
pass through the air cleaner and into the engine to be burned. 
Off, Moisture is collected in a sealed drain tube. Periodic 
maintenance is to remove the drain plug and drain deposits in- 
to a suitable container, then reinstall the drain plug. 


A portion of the drain tube is transparent so it is easy to con- 
firm the amount of accumulation. 


ELEMENT 


AIR CLEANER] 


SEPARATOR 
DRAIN TUBE 
DRAIN PLUG 
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a_r —)! 
SPARK PLUG 3 


NOTE CENTER 
ELECTRODE 


* Clean around the spark plug seat with compressed air 
before removing, and be sure that no debris is allowed to 
enter the combustion chamber. 


SIDE 


ELECTRODE 
Remova the spark plug cap and then remove the spark plug 


and inspect or replace as described in the Model Specific 
manual maintanance schedule. INSULATOR 


Inspection 
Check the following and replace if necessary. 
* insulator for damage 
+ electrodes for wear 
* burning condition, coloration; 
— dark to light brown shows good condition. 
— excessive lightness shows faulty ignition timing or lean 
mixture. 


REUSING A SPARK PLUG 


Clean the spark plug electrodes with a wire brush or special 
plug cleaner. 


sic ELECTRODE 
hk de rot obese nd ton Scr wh ey gus 
Sie Gt esr aae Wt esis s D dat E 
Soe scrote toads 

SEALING WASHER 
replace the spark plg i he finder head and had hte. 


CAUTION = 


I7 Make sure thera is no dirt or debris on the seat of the 

| spark plug hole before inserting the spark plug. 

| «To prevent damage to the cylinder head, hand-tightan 
tha spark plug before using a wrench to tighten to the | 
specified torque, 1 


REPLACING A SPARK PLUG 


In the casa of new spark plugs, set the gap with s wire-type. 
fooler gauge. Install and hand tighten, then tighten about 1/4. 
of a turn after the sealing washer contacts the seat of the plug 
hole. Reused plugs should be tightened to the specified torque. 


Do not overtighten the spark plug. 


CAUTION 


* Oventightening the spark plug may demage the cylinder 
[__bead. Be eure to use the proper spark plug torque. 


—————— M — ÀMáÁáMM án o &Ó— 
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VALVE CLEARANCE 


Adjustment is unnecessary an motorcycles equipped with 
hydraulic lash adjusters (hydrau&c tappet}. However, ap- 
propriate clearance is needed between both the intake and ex- 
haust valves and the valve opening/closing mechanisms in all 
other 4-cycle engines. This clearance allows a change in tha. 
siza of the valve by tharmal expansion as the heat of the com- 
bustion chamber is transmitted to the valve. 


H there is too much clearance, it may result in engine noise 
(tappet noise}. If there is too little clearance, the valve is push- 
Bd during the heated period. causing a drop in compression, 
resulting in bad idling and, eventually, burned valves. 


NOTE 


Inspect and adjust the valve clearance when the engine | 
is cool tunder 35°C/95°F). 


Inspection and adjustment of valve clearance should be per- 
formed with the piston at top dead center of the comprassion 
Stroke. This position can be obtained by confirming that there 
is slack in the rocker arm when the stamped “T” mark on the 
flywheel rotor and the indax mark on the crankcase cover ere. 
aligned. If there is no slack in the rockar arm, even when the T- 
mark and index mark are aligned, it is because the piston is 
moving through the exhaust stroke to top dead center. Turn 
the crankshaft one full rotation and match up the T-mark 
again. The piston will then be at the top of the compression 
stroke (top dead center}. On in-line 4-cvlinder engines with the 
tiring order 1—2—4 3, the inspection of valve clearance can 
ba conducted by rotating the crankshaft twice. After the 
above procedure has been properly carried out, the inspection 
and adjustment of all cylinders is complete. 


(indine 4 cylinder engines are numbered 1 —2—3—4 starting 
from the left cylinder.) 


Cylinder at top. 
of compression 
stroke Cylinder number 
vt e *3 ES 
at | nex: Ex N — 
E — jN Ex | ex 


On V-twin and V-4 engines, inspection and adjustment are 
performed by glacing sach cylinder in the compression, top. 
dead center position. 


ADJUSTING 
SCREW 


VALVE 
CLEARANCE | 


INDEX CRANKSHAFT 
MARK ; 


CRANKSHAFT 


ee SS —P "E 
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The valve clearance adjustment is correct when the specified 
fealer gauge fits snugly, but the next size larger teeler gauge 
will not fit in. 


NOTE 


+ On motorcycles that have a decompression mechanism 
which lifts the valve when starting the engine, the ad- 
justment for decompression must be carried out first in 
Order to provide an accurate valve clearance inspection. 


Valve clearance inspection on engines with common, screw- 
type adjusters is measured by inserting a feeler gauge directly 
between the end of valve stem and the adjusting screw. 


In the case of one-sided ball-joint type engines, the clearance 
is measured by inserting the feeler gauge between the rocker 
arm and the cam. 


in the case of valve lifters in direct pust-type engines, the 
clearance between the cam lobe and lifter or shim is measured 
with a feeler gauge 


If adjustment is needed, loosen the lock nut end the adjusting 
screw and insert the proper dimension feeler gauge. Proper in- 
take and exhaust valve clearance dimensions are given in the 
Model Specific manual. 


Turn the adjusting scraw and adjust the clearance uatil the in- 
sertad feeler gauge can only be pulled out with a litte 
difficulty. 


Leaving the feeler gauge inserted, and being caraful not to tura. 
the adjusting screw, tighten tha lock nut te the designated 
torque. 


CAUTION 


* An improperly tightened lock nut may loasen end cause 
engine damage. 


ADJUSTING SCREW 


FEELER GAUGE 
VALVE STEM 


CAM LOBE 


ROCKER ARM 


FEELER 


CAM LOBE 


ADJUSTING 
Em 


ADJUSTING SCREW za 
LOCK NUTS, 
awd 


Be sure to use any special tools specified for valve adjustment. 


FEELER 
GAUGE 
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When the lack nut is tightened, the clearance may change. So 
be sure to racheck the clearance after tightening the lacknut. 


Adjustment is properly carried out only when the feeter gauge 
can be pulled out with a little difficulty. If tension on feeler 
gauge is too great or too little, readjust. 


dn the case of valve lifters in direct-push-type engines, change 


the shim and adjust the valve clearance. Refer to the Model 
Specific manual for the appropriste adjustment method. 


ENGINE OIL 


NOTE 
* Do not screw in the oll cap/level gauge when checking | 
ail level, 


‘ed when adding oil, the lubricating function deteriorates. | 


4-stroke, Wet Sump Engine 
Start the engine and let it idle for a few minutes. 


Stop the engine, remove the oi! level gauge and wipe the off 
from the gauge with a clean cioth. 


Two of three minutes after stopping the engine; with the 
motorcycle in an upright position, insert the leve! gauge into 
the engine without screwing it in 


The engine contains a sufficient amount of oil if the level is 
between the upper and lower lines on the gauge. 


If the oil level is near or below the lower lina, add the recom- 
mended engine ail up to the upper line. 


Refer to the Model Specific manual for the recommended oil. 


“<DIRECT-PUSH-TYPES 


OIL LEVEL CHECK: 
OIL CAP 
LEVEL 
GAUGE 
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4-stroke, Dry Sump Engines: 
Start the engine and allow the engine oil to warm up 


thoroughly. 
NOTE 
[^ Do not snap the throttle or the oil level reading will be 
inaccurate | 
Allow the engine to idle for about 3 minutes and stop the LEVEL GAUGE OWL, TANK 


engine. Remove the oil level gauge immediately and wipe it 
clean. With the motorcycle in an upright position on 2 level sur- 
face, check the ail level by inserting the gauge into the oil tank 
without screwing it in. 


The engine contains a sufficient amount of oil if the oil level is 
between the upper and lower lines on the gauge. 


1f the oil level is near or below the lower lino, add the recom- 
mended engine oil up to the upper line. 


See the Model Specific manual for the recommended oil. 


Leak Inspection: 
Inspect to see that there is no oil lezking from any part of the. 
engine, oil pipes, oll hoses, etc 

It any oil teaks are detected, perform the proper maintenance 
to correct the problem. 


Oil Change: 
In 4-stroke enginas, sludge can build up, due in part to the gas 
which blows past the piston rings and the gasoline composi- 
tion contaminates the oil, causing a weakening of oll’s perfor- 
mance. To allaviate this contamination problem, change the cil 
periodically. 


Because many newly machined surfaces are moving against 
‘ne another for the first time in new motorcycle engines, a 
Noticeable amount of powdered metal circulates with the oil 
during this early stage af use. 

Therefore, it is extremaly important to change the engine oi? 
and to replace the oil filter or clean the oil strainer screen at the 
first meintenanca interval (aftar 1,000 km/600 miles? in arder 
to prolong engine fife. 


See the Model Specific manual for od change intervals. 


NOTE 


* Draining the engine oil while itis still warm is the most 
rapid and efficient method. 


SS a € 
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Remove either the oil level gauge or filler cap to allow rapid 
draining. 

Remove the oil drain boit at the bottom of the crankcase and 
drain the oil 


Used engine cil may cause skin cancer if repeatedly left. 
in contact with the skin for prolonged periods. Although 
‘this iz unlikaly unless you handle used oil on s daily 
basis, it is still advisable to thoroughly wash your hands 
with soap as soon as possible after handing used oil. 


SEALING 
WASHER 


After the oil is completely drained, clean and install the drain 
bolt and sealing washer and tighten to the dasignated torque. 


NOTE 


* Replace the sealing washer if it is damaged. 


Pour the recommended engine ail into the engine through the 
oil level gauga/file« hole. The oi filler hole and cap sre 
Separated from the oil level gauge on some engines. 


Pour in the oil, periodically checking with the leval gauge until 
the upper line on the gauge is reached 

install and tighten the level gauge and/or filler cap after 
replenishing, 


ENGINE OIL FILTER 


‘Small dust particles and metal dust which do nat filter through 
the net-type oil strainer screen are trapped by the paper oil 
filter. When the filter is clogged, the oll flow is reduced and 
contaminants may reach various parts of engine by way of the 
relief passage, causing premature wear and possible damage. 


OWL LEVEL 
EM 


OIL FILTER WRENCH 
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Cartridge-Type Paper Fiter 
Cartridge-type oil filters are removed using a filter wrench. 


Clean the filter araa of the engins with a clean cloth. 


Spread engine oil thinly over the O-ring of the new filter and at- 
tach filter to the engine. 


Tighten the ail filter with the proper filter wrench. 


isa) 

Oil Filter Wranch 

(For small-tyne cartridge) 
(For large-type cartridge) 


‘O7HAA—PJ70100 
07912—8110001 


Torque (Smail-typa cartridge 
fLarga-type cartridge! 


10 Nem (1.0 kg-m. 7 flbi 
18 N-m (1.8 kg-m, 13 ft-lb) 


Confirm that there is no ail leakage by starting the engine after 
the engine oil has been set at its proper level 


Run the engine for about a minute, then stop it and inspect 
carefully for leaks, 


Element-Type Paper Fitter 
Remova the oil filter covar and reptace the filter element, 
Reinstall the cover with a new O-ring. 


NOTE 


j7 Install the element with the rubber seal side facing out, 
making sure thet tha spring is instelled between the ala. 
ment and crankcase. 
+ Replace the O-ring on the filter cover with a new one. 


Replenish the engine oil with the proper type and viscosity, 
and to the proper level. Always run the engine and check for oll 
leaks after an oil or oil and filter change. 


ENGINE OIL FILTER SCREEN 


Check to see if there is any dirt or debris on the ail iter screen 
which might hinder the flow of cil. Remove and clean the 
Screen in solvent if any deposits are found on the screen. 
Refer to the Model Specific manual for cl fiter screen removal, 
cleaning and installation procedures for specific models. 
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RUBBER 


OiL FILTER COVER SPRING 


FILTER 
ELEMENT 
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DECARBONIZING (2-stroke engine) 


Carbon accumulation occurs mare rapidly in 2-stroke engines 
than 4-stroke engines because 2-stroke engines burn engine 
oil. If the build up of carbon is not removed periodically, the 
carbon accumulation increases to an excessive amount. caus- 
ing hot spots on the cylinder head and piston crown. This may 
‘cause knocking due to praignition and may cause poor engine 
performance. Accumulated carbon in the exhaust port hinders 
the flow of the exhaust, causing a drop in power output. 
‘Therefore, removal of accumulated carbon should be perform- 
ed according to the maintenance schedule in the Model 
Specific manual. 


CAUTION 


When removing carbon, be caraful not to damage the 
combustion chamber, piston and cylinder. 


Take off the cylinder haad and remove the carbon from the 
piston crown when the piston is in the top dead center 
position. 


Remove carbon from the combustion chamber area of the 
cylinder head. 


Take off tha cylinder and remove accumulated carbon from the 
walls of the exhaust port. 


Remove any remaining carbon within the cylinder, 
In liquid-cooled engines, be sure to remova carbon particles 
that may have fallen into the coolant jackets around the 
cylinder by blowing them out with compressed air. 


Refer to tha Model Specific manua! for the proper procedures 
for cylinder and cylinder head removal and installation. 


PISTON HEAD 


CHAMBER 


EXHAUST PORT 
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CARBURETOR SYNCHRONIZATION 


NOTE 


[Carburetor synchronization adjustment i required to ad- 
just the throttle valve opening, and to synchronize the 

vacuum in each carburetor's intake port, whenever 2 or 
mora carburetors are reassembled 

* Synchronize the carburators with the engine at normal 
operating temperature, the transmission in neutral and 
the motorcycle on its center stand. 

+ Carburetor numbers match the cylinder number. 


Remove the plugs from each cylinder head port and install the. 
Vacuum gauge adapters 


If the motorcycle is equipped with the fue! auto valve, discon- 
Rect the vacuum tube from the intake manifold of the car- 
buretor, draw vacuum and pinch the tube with a clip as 
shown. 


Connect the vacuum gauge. 


Vacoum Gauge 074040030000 
fr Bosh tao oa tk 
coat Coane 
97204. 0020008 
rimari 
ied 


1. Adjust the idle rpm to the specified idle speed. (Rafer to the 
Model Specific manual for the specitication.} 


2. Tum the synchronization adjusting screw so that the dif- 
ference between the vacuum in the base carburetar’s in- 
take port and the vacuum in the other carburetor’s intake 
port is below the specification. (Refer to the Model Specific 
manual for base carburetor. location of each synchroniza- 
tion adjusting screw and difference in vacuum between the 
carburetors. 


3. Be sure that the synchronization is stable by snapping the 
throttle grip sevaral times. 


4, Repeat steps 1 through 3 for each carburetor. 


5. Snap the throttle grip several times and recheck the idle 
speed and differences in vacuum between each carburetor. 


SYNCHRONIZATION 
ADJUSTING SCREWS, 


2-16 


Date of issua: Sep., 1988 
© HONDA MOTOR ÇO., LTD. 


CARBURETOR IDLE SPEED 


Check for any unusual noise while the angine is idling. If noise 
is detected, investigate with a stethoscope to locate the 
source. Carry out the appropriate maintenance inspection, 
depending on results of noise investigation 


Check to see that the engine speed increases smoothly from 
idle. Check the idle speed and adjust if necessary by turning 
the throttle stop screw. 


NOTE 


MAINTENANCE 


M 


A THROTTLE STOP ee 


i7 Check and adjust after first warming up the engine. 
[There are differences in idle speed between hot and cold 
engines. 

* Place tha vehicle on the center stand or support upright 
on level ground when checking end adjusting the idle 
speed. If the vehicia is tilted, there wit be fluctuations in 
fuel flow from the carburetor which prevents an ac- 
curate determination of the idie speed 


RADIATOR COOLANT 


|. Wait until the engine is cool before removing the radiator 

cap. Removing the cap while the engina [s hot and the 
coolant is under pressure may cause serlous scalding. 

+ Radiator coolant is poisonous. Take care to avoid getting 
coolant in your eyes, on your skin, or on your clothes. 

* H coolant gets in your eyes, flush rapeatediy with water 

! and contact a doctor immediataly. 

| 7 If coolant is accidentally swallowed, induce vomitting 
and contact a doctor immediately. I 

* KEEP OUT OF REACH OF CHILDREN. $ 


Coolant evaporates naturally, so check it regularly- 
Coolant is both an antifreeze and an anti-rust agent. 


CAUTION 


* Be sure to use the propar mixture of antifreeze and distill- 
to protect tha engine. 

led water. Tap water may cause the engine to 
|. est or corrode. 


1 


RADIATOR CAP THERMOSTAT 


TANK 


RADIATOR 
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LEVEL CHECK 


Always check the coolant leve with the motorcycle in a ver- 
tical position on a flat, teval surface. 


Always check the coolant level at the reserve tank (not the. 
radiatort after tha engine has been warmed-up. 


Check to see if the coolant level in the reserve tank is 
somewhere between the upper and lower lines. 


I the level is somewhere between the upper end lower lines or 
below the lower line, add a 50/50 mixture af antifreeze and 
distilled water to the upper tine, (See Caotent Mixture Prepara- 
tion page 5-6) 


Check to ses if there are any coolant leaks when the liquid 
level decreases very rapidly. 


If the reserve tank becomes completely empty, there is a 
Possibility of the air getting into the cooling system. So, be 
sure to remove all air from the cooling system as described on 
page 5-7. 


NOTE 


* The effectiveness of coolant decreases with the ac- 
cumulation of rust or if there is a change in the mixing 

| Proportion during usage. Therefore, for best pertor- 

L__Mance, change the coolant regularly. ‘See page 5-6} | 


COOLING SYSTEM 


+ To pravent injury, keep your hands and clothing away 
from the cooling fan. it may start eutomatically, without 
| _waming. 


COOLANT cp 


UPPER LINE 


LOWER LINE 
RESERVE TANK “| 


Check the radiator air passages for clogging or damage, 
straighten ber fins with a malt, flat blade screwdriver and 
remove insects, mud or other obstructions with compressed 
air or low water pressure. Replace the radiator if the air flow is 
restricted over more than 1/3 of tha fin surface. 


Remove the body panels and fuel tank. and check for any 
coolant leakage from watar pump, water hoses, and hose 
joints. 


Check for any deterioration or damage to the water hoses. A 
rubber hose deteriorates naturally aver time due to heat and 
wear. If the hose deteriorates too much, it will rupture due to. 
the pressure in the cooling system, Squeeza the hose and look 
for cracks. 


WATER HOSE 
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—M—— MÀ —À— — MAINTENANCE 
SECONDARY AIR SUPPLY SYSTEM 


p _ = 


* To prevent injury, keep your hands end clothing away 
from the cooling fan. It may start automatically, without 
warning. T 


NOTE 


~The Secondary supply System invoauces era a 
into the exhaust gases he exhaust port. The sacon 
dry ais craw the extoust port whenever tere a 
a negative pressure puss inthe exaust oyster, Th | 
charged secondary a promotes burning a the unburned 
exhort gases and changes s concidrabie amunt of 
Pyocaons and carbon mamas mo raistai | 
Pámiess carton diode and warar i 


Check the zir supply tubes between the valve and exhaust 
ports for deterioration, damage, or loose connections. Make 
Sure the tubes are not kinked, pinched, or cracked. 


NOTE 


+ If the tubes show any signs of heat damage, inspect the 
reed valve in the system for damage 


‘Check the vacuum hose between the intake pipe and valve for 
deterioration, damage or a loose connection. Make sure tha 
hose is not kinked, pinched, or cracked, 

Refer to the vacuum hose routing diagram label for hose 
connections. 


EVAPORATIVE EMISSION CONTROL 
SYSTEM j 


Saree 
ey) 
WHEN OPERATED AT HIGH ALTITUDE. we 
Ee a IN, 


* To prevent injury, keep your hands and clothing away | 
from the cooling fan. It may start automatically, without 
waming. 


NOTE 


+ Fuel vapor from the fuel tank is directed into tha charcoal 
canister while tha engine is stopped. When the engine is 
running, the purge control valve opens end fuel vapor in 
the charcoal canister is drawn into the engine through 
the carburetor. The tubes deteriorate naturally due to 
wear and time. Check the condition af these tubes at the | 
intervals specified in the Model Specific manual. 


Check the hoses between the fuel tank, canister, purge control 
valve (PCV), air vent control valve and carburetors for 
deterioration, damaga or loose connections. 


Chack the charcoal canister for cracks or other damage. 
Refer to the vacuum routing diagram iabel for hose 
connections. 
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TRANSMISSION OIL (2-stroke engine) 


Check for ail leakage over all sections of the transmission. 
Check the oil level. 
LEVEL 

Excessive oil leakage necessitates disassembly. CHECK BOLT 
With the engine stopped, remove the oil check bolt and make 
Sure that the oil level is up to the lower edge of the bolt hole. 
Refill to the lower edge of the cil level check boit hole with the pe 
recommended oil if the level is low. 
NOTE 

+ Gil level checks should be carriad out on level SEALING 

ground WASHER 


with the vehicle on the center stand or while in an | 
i. sright position. 


n scooters, check for leakage and oil level of the final reduc- 
tion gear case in the same way as for the engine. 
Remove the level hole cap from the gear case and check 
whether the oil level comes up to lower edge of the hole. !f the 
level is low, refill to the lower edge of the hole with the recom- 
mended oil 


NOTE 


* Oil level checks should be carried out on level ground 
with the vehicle on the center stand or while in an 
i. Wright position. 


Transmission oil change 

Two stroke engine transmission lubrication is achieved by the. 
spray of transmission oil within the sealed crankcase. Com- 
pared to 4 stroke engines, there is litte ail degradation, and the 
Period for change is longer. 


Consult the Mode! Spacific manual for the proper cil change 
interval, 


Used engine oil may cause skin cancer if repeatedly left | 


in contact with the skin for protonged periods. Although 
thls is unlikely unless you handle used oll on s daily 
basis, it is etill advisable to wash your hands with soap 
as soon as possible after handling used oi. 


NOTE 


CORRECT BOLE 


Oit LEVEL 


BOLT WASHERS 


* Oilis more easily drained when the engine is warm. 


Remove the off filer cap. 


Remove the drain bolt located zt the bottom of the crankcase 
and drain the oil 


When ali the oil is drained, clean the drain bolt with its sealing 
washer and tighten to the designated torque. 


NOTE 


itis damaged. 


[BUT IITTICDUT UTE 


Remove the oil check boit, and rafill to the prescribed tevet 
with the recommanded oil. Replace the check bolt or cap. 


i es 
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DRIVE CHAIN 
ADJUSTMENT 


* Inspecting the tha engine is running 


Car resin serious hand or finger nur | 


When there is too little slack, a change in the distance bet- 
ween sprocket centers, due to suspension movement, results 
in excessive tension on the chain. 


In this condition, the chain and transmission or crankcase may 
be damaged, and the large amount of friction adversely effects 
the running performance of the vehicle 


Too excessive slack in the chain leads to large oscillations 
whan the vehicle is running. 

In this condition, the chain may come off the sprockets or 
damage parts it contacts. 


With the vehicle in neutral, support on the center or side stand. 
(Some models need to be checked with the rear wheel raised, 
Refer to the Modal Specific service manual for detaiisi. 
Cheek the slack in the chain at the mid point between the two 
sprockets. 


(On models with a chain tensioner, loosen the tensioner before 
checking} 


Carry aut the Following procedure for adjustment: 
Loosen the rear axle nut until the wheel can be moved. 


Loosen the adjuster lock nut, turn the adjuster nut or bolt and 
adjust the play. 


On snail cam types, rotate the adjuster plates. 


A scale is included on the adjuster. Be sure that the reading on 
the scale is the same for both sides. 


CAUTION 
* Hf the adjustment value is not the came, the wheel is out 
| of alignment and can cause excessive tire, sprocket and 
chain wear. 


As the rear suspension moves through its travel, the distance 
between the driva and driven sprocket centers varies. 
Therefore, it is important to adjust the chain so that it has at 
feast the minimum amount of acceptable slack when the 
sprockets are farthest apart—or whan the center of the drive 
sprocket, swingarm pivot bolt and the reer axle ars in align- 
‘ment. Tha Model Specific manual provides a proper dimension 
for each model based on this minimum slack and maximum 
distanca position, but it is measured in a much more conve- 
nient suspension position. 


DEPENDING ON MODEL 


ADJUSTER NUT 


LOCK NUT 
INDEX MARK 


tock NUT 


ADJUSTER BOLT 


ADJUSTER NUT 


LOCK NUT 


ADJUSTER 


pa 


j 


4 
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After adjustment, retighten the axle nut to the specified 
torque, 


NOTE 


Pulling the lower chain row firmly up toward the swing? 
arm when tightening the axle nut helps ensure that the 
adjusters on both sides are sested against their stops 
‘and that tho axle is in proper alignment. Always check to 
be sure both sides are adjusted to the same marks on the 
L_adiustment scales. 


Re-check the chain play. 


Tighten the adjusters and lack nuts. 


Adjust the rear brake pedal play. (This step con be omitted in 
the case of disc brakest. 


Adjust the rear brake light switch actuation point fon cable 
operated rear drum brake models) 


If. after adjustment, the adjuster’s alignment mark is withi 
the red zane af the chain wear indicator label, replace the drive 
chain and both sprockets {Only for vehicles with an indicator 
label affixed}. 


NOTE 


[^ Away replace bath sprockets when replacing ine dive 
| _chain fer optimum waar characteristics 


After replacing and adjusting the drive chain, attach a wear in- 
ator label so that the alignment mark is et the start of the 
green zone. 


On modais without a drive chain wear indicators measure the 
length between the chain's pins as shown in the figura and 
replace the chain if the prescribed limits are exceeded. 


Drive chain length (41 pins, 40 links) 


CHAIN SIZE | PITCH STANDARD [SERVICE UMIT| 


CODE mm | m | mm fini mm fii 

415-420-428] 12.70 [0.500 608 (20-01 | S11 (20.1 

| 520:525-50 |vs.87s|o.ez | 635 12401 | 638 i25 11 | 
830 "1905 [0.750 762 130.0 | 766 20.2) | 


Soms endiess chains require removal of the swingarm for drive 
chain replacement. 


Others use a special tool ta remove and install the master link. 


The outer plate of this type of master link is secured by expan- 
ding the ends of the pins with the special tool 


Position the masterlink clip so that its open end is opposite the 
normal rotation of the chain. This prevents the cip being 
knocked off through contact with the chain guide or passing 
objects. Check that the clip is fully seated 


CAUTION 


* Improper positioning of the masterlink may cause the | 
dive chain to come apart and possibly damage the 
crankcase, raar wheel or exhaust. 


XC danou 


ROTATING 
DIRECTION 
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Check that each chain link pivots freely on the pins. Where 
binding is light, apply a litle cleaning oil or paraffina making 
Sure that it penetrates, When the stiffness has been removed. 
lubricate the chain. On chains with O-ring, quickly wipe off the. 
cleaning fluid or paraffin oil, and thoroughly dry the chain, 
Replace tha chain if stiffness of the chain cannot be alleviated, 
the movement of the links is not smooth, or thera is damage to 
the link plates or rollers. Master links with O-rings have 4 O- 
rings fitted between rollers and master link plates. Install tha. 
O-rings as shown in the illustration to the right and fit the chain. 
lip to the pins. Be sure there is no gap between the master link 
plate and the clip. 


Cleaning and Lubrication 
Adherence of mud and dirt, and lack of lubrication severely 
shortens the life of the chain. Cleaning and lubrication should 
therefore be carried out periodically. 


[Chains with O-rings! 


CAUTION 


CHAIN CUP 


KINKING or MAÉTER Su 
BINDING tink canes: 
CLEAN 


d Ere ea Te aeae 


Clean dirt off the chain with suitable detergent, dry completaly 
and thoroughly, and apply #80--90 gear oft 


Wipe off excess oil to prevent it from flinging off when in 
operation 


[Chains without O-rings! 
Remove dirt fram the chain with cleaning cil or paraffin. dry 
completely and thoroughly, and apply #80—90 gear oil or a 
Suitable spray-on chain lubricant. 


Wine off the excess oil to prevent it from flinging off when in 
operation. 


Check for wear and damage to the drive and driven sprockets. 


CAUTION 


| + Be sure to replace the chain and sprockets as a set. The 

combination of an elongated chain and new sprocketls? 
n of a worn sprockatis] and a naw 
rapid wear of the new componentis}. 


Check for looseness of the attachment bolts or nuts on the 
drive and driven sprockets, and if loose, re-tighten. 


GEAR OIL 
ISAE #80 OR 90) 


LUBRICATE. z 


WIPE AND DRY 


GEAR oiL 
(SAE #80 OR 901 
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DRIVE CHAIN SLIDER, CHAIN GUIDE, 
GUIDE SLIDER AND ROLLERS 


Together, the drive chain slider, chain guide. guide slider and 
rollers all do their part to keep the chain cunning in its proper 
path, while preventing it from cutting into the swingarm, 
frame or other components. 


Each of these components is made of a type of plastic that of- 
fers minimal friction and wear. Still. periodic inspection for 
wear or damage and replacemant is necessary as these parts 
deteriorate. 


The chain stider, attached to the tront of the swingarm near its 
pivot point, must be replaced when the depth of its wear 
grooves reaches a dapth specified for each particular model. 
Failure to replace a worn slider wilt rasutt in chain damage to 
‘the swingarm and damage to the chain. 


Off-road and dual-purpose motorcycles are fitted with a chain 
Guide thet ensures that the chain is guided directly to raar 
sprocket. The guide itself should be checked for proper align- 
ment as it can be bent through contact with passing objects, 
rocks or crash damage. Straighten or replace as necessary. A 
plastic guide slider centers the guide on the sprocket with 
minimal friction and prevents the chain from wearing the 
guide. A wear window is often provided to aid in determining a 
replacement time, 


A lower chain roller, or a pair of upper and lower raliors are us- 
€d to take up excess slack in the drive chain es the rear 
Suspension comprasses and extends to its furthest points. 
These rollers also help prevent the chain from cutting into 
other components on the motorcycle, like the airbox or ex- 
haust on some motorcycles, when the suspension is near or 
fully compressed. These must aiso be periodically inspected 
for wear, damage and security of mounting. 


DRIVE BELT 


A drive belt is used on the Handa V-matic beh automatic 
transmission, 


The belt must be checked periodically according to the 
maintenance schedule shown in the Model Specific manual, 


A worn or damaged drive bett may cause a loss in scooter 
performance, 


Remova the drive belt cover (see the Model Specific manua) 
and check the driva belt for wear, cracks or pesting af the cogs 
or plias; replace with a new one #f necessary. 


SLIDER CHAIN GUIDE 


noun 


coc 


oven 
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BELT CASE AIR CLEANER 


On scooters with a cleaner element in tha sir inlet to the drive 
belt case, remove the element and clear. 


Wash the element in water and dry it thoroughly before 
reinstalling. 


FINAL DRIVE OIL LEVEL 


Check for leakage and proper oil level 


Remove tha inspection/level hole cap from the gear case and 
check that the oil level is up to the lower edge of the hole. It 
the oil leval is low, refill to the lower edge of the hole with the 
recommended oil 


NOTE 


* Oil level checks should be carried out on level ground 
with the vehicle on tho center stand 


OIL CHANGE 


Refer to the Model Specific service manual for information on 
the oil changa interval 


Remove the level hole cap from the final gear case. 
Remove the oil drain bolt from the lower partion of the gear 
case, slowly turn tha rear wheel and drain the oil. 

When the oil is completely drained, clean the drain bolt, 
replace the sealing washer and tighten to the specified torque. 


NOTE 


[^ Replace the sealing washer if it is damaged. 


Refill to tha prescribed level with tha recommended oil, 
Coat the level hole cap O-ring with cil and replace the cap. 


Tighten the cap to the specifiad torque. 


MAINTENANCE 


AIR CLEANER 


INSPECTION 


car 


DRAIN BOLT ^ "SEALING 
WASHER. 


T ——————M— MÀ ee 
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BATTERY 


Fluid ievel 
Battery fluid level checks sro unnecessary on MF 
(Maintenance Free) batteries. 


Open type batteries should ba checkad for fluid level. 


+ Do nat allow battery fluid (sulphuric acid) ta come into | 
contact with the skin, eyes or clothes as it will cause 
burning. If acid is spilled on you, be sure to wash off 
quickiy with farge amounts of water. If battery fluid 
enters the eyes, wash with water and consult a 
physician. 


Check for cracks in the battery case. 


If the battery's electrodes show accumulation of s white 
substance (sulphation} or heavy deposits are observed at the 
base of the battery, the battery should be replaced. 


Check the level of each cell by the UPPER and LOWER level 
lines inscribed on the side of tha battery. 


If levels are approaching the LOWER leve! line, remove the bat- 
tery, take off the filles caps and refill to the UPPER level with 
distilled water. 


Check the battery capacity with a battery tester (page 22-9). 
If the battery tester is not available, check the gravity of the 
battery fluid (see below). 


CAUTION 


UPPER LEVEL LINE 
LOWER LEVEL LINE 


* Always refill battaries with distilled water. Tap water 
contains minerals that wil! shorten the life of tho battery. 
+ Filing the battery above the UPPER leve! mark may 
‘cause spillage while riding and subsequent cortasion of 


Liner "| 


After refiling, replace aach of the filler caps firmly and re- 
install the battery. 


Follow the instructions on the battary's CAUTION label. Make 
sure that the breather tube ls correctly positioned, and not 
kinked, trapped or bent in such a way as to obstruct the 
passage of air. 


CAUTION 


+H the tuba is blocked, the battery's internal pressure wil 
not be relleved, the breather may come off, or the bət- 
tery could crack as a result. j 


Specific gravity of fluid 
Checks are unnecessary in tha case of MF {Maintenance Freet 
batteries, 


The specific gravity of the battery fluid should be checked on 
open type batteries. 


Measure the specific gravity of each cell with a hydrometer. 
Specific gravity of fluid at 20°C {68°F} 


Fully charged condition 1.27—1.29 
Low charge condition 1.23 and below 


HYDROMETER 


BATTERY FLUID 


[5 


SPECIFIC GRAVITY 


is BATTERY TEMPERATURE 
VS SPECIFIC GRAVITY I 


ELECTROLYTE TEMPERATURE 


aaa 
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NOTE 


- 1 the difference in specie gravity Betwean cals ex] 
ade 0.01. re-charge the battery. If che AD m 
acil e e We Hania 

* There ie a change m specific graviy of approximately 

| 0.007 per 10°C change in temperetare Be sure facon. 

siger tris when taking mnasurements 

~ Reading of the hydrometer's uid level shoul be taken 
inthe horizontal poston 


Refer to section 22 for details of battery testing and charging, 


Condition of terminal connections 
‘Make sure that terminal connections are not loose. If corrosion 
is evident, remove the battery, wash rust with warm water 
and use a wire brush to remove completely. 

Reconnect the battery and lightly coat the terminals with 
grease 


WIRE BRUSH 


BRAKE FLUID 


Firmly apply the brake and check far fluid leakage from the \ \ roseg 
brake system. If there is any leakage of fluid from any part of 
the system, quickiy replace the damaged parts. 

Check for degradation and damage of the hoses, pipes and 
joints. Check for looseness of joints and clamps. Also make 
sure that hoses and pipes do not come into contact with 
mechanical parts when the fork is turned, or due to vibration. 
whan the vehicle is running. 


PIPE 


Before removing the reservoir cover, turn the handlebar until 
the reservoir is lever 

Placa a rag over painted, plastic or rubber parts whenever the 
system is serviced. 


CAUTION 


| Brake tad wil damage painted plasie or rubber pars: 


Refill with the recommended fluid. 


* Mixing incompatlbie fluids can impair braking efficiency. 
+ Foreign materials can clog the system, causing s reduc- 
tion or completo loss of braking ability. 


— Iaea 
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When the fluid level is low (i.e. near the LOWER level inscribed 
on the reservoir} remove the reservoir cover and diaphragm, 
and refill to the UPPER level 


Check the brake pads for wear when refilling with brake Fluid. 
A low fluid level may be due to wear of the brake pads. If the 
pads aro worn, the caliper piston is pushed out, and this ac- 
counts for a low reservoir lavet 

li the brake pads are not worn and the fluid level is low, check 
for leakage. 


pM 


A leak in the brake system can lead to reduced braking 
efficiency and possible loss of braking ability. 

Tha recommended braka fuid differs according to 
models. Cartan madais take DOT 4, and others take 
sither DOT 3 or DOT 4. Do not use DOT 3 standard brake 
fluid in a model designated for DOT 4, brake failure may 
result. i 


BRAKE SHOE WEAR 


Tf the wear indicator arrow aligns with the “A” mark on the 
brake panel when the brake is applied, remove the wheal and 
brake panel and check for shoe wear. 


NOTE 


* if no adjustment remains before the wear indicator limit 
is reached, this indicates excessive wear and the brake. 
shoes need to be replaced 


Specific brake shoe checks are listed in the Brakes section of 
the manual. 


Inspect the brake drum for wear or damage any time you 
remove the wheel and brake panel. 


If the brake drum shows any signs of cracking or excessive 


corrosion that cannot be removed with emery cloth, be sure to. 
replace it. 


BRAKE PAD WEAR 


Replace pads as a set if worn to the brake pad wear limit fine 
for wear limit groove} 


A quick visual inspection can be made at the leading edge of 
the pads {where the disc entars the caliper) 


However, if this proves difficult, a check can be made at the 
indicator on the cafiper marked by the arrow (A). 


T 


RESERVOIR COVER 


LOWER LOWER, 


INDICATOR 


WEAR UMIT WEAR LIMIT 


OSC LINE UNES 


ROTATING 
DIRECTION 
PADS LEADING SIDE 
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BRAKE SYSTEM 
INSPECTION FOR AIR IN SYSTEM 


On hydraulic brakes, firmly apply the brake lever or pedal, and 
check that no air has enterad the system. If the lever or pedal 
feels soft or spongy when operated, bleed the sir from the 
system 


FREE PLAY ADJUSTMENT 


On mechanical brakes, measure the free play at the tip of the 
brake lever or pedal as indicated here and below. 


Brake pedals on scooters should be measured for fres play as 
Indicatad here 


Make adjustments for free play on cable-operated brakes at 
the end of the cable. 

Major adjustments are made on the brake panel end of the 
cabla. 

Loosen the lock nut and turn the adjuster nut to correct play at 
the lever. 


NOTE 


+ if the upper adjuster (on the lever} is screwed in most, | 
but not all the way before adjustment is carried out, | 
subsequent adjustment by use of the upper adjuster can 
be conducted mare easily. 

* When the brake cable is fastened to the fork by a clamp, 

i. loosen the clamp before making brake adjustments. 


Secure the adjuster nut and tighten the lack nut on completion 
of adjustment. Be certain to tighten the fork cable clamp es. 
well 


In cases where there is only an adjuster nut, as on many rear 
brakes, turn the nut to adjust the brake pedal free play. 


NOTI 


+ The adjuster nu's indentation and brake arm pin should 
seat against one another as shawn here in the upper 
right portion of the illustration to the right. If they do not 
seat, there may be a change in brake play whan the ad- 

juster finally seats in its proper position. 


Check for play after adjustment. 


BRAKE LEVER 


BRAKE PEDAL i 


ADJUSTER 


BRAKE PANEL 


ADJUSTER NUT 


PIN 


S 


UNSEATED 
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Minor adjustment is made at the lever end of the cable. 
It is necessary to tum back the lever dust boot to gain access. 
to the adjuster 


NOTE 


* There may be damage to the adjuster if it is positioned 
toa far out, leaving minimal thread engagement. When 
there is more than 8 mm of threads showing, screw in | 
The adjuster most, but not all the way and make ad- 
justments an the brake panel end of the cable. 


‘Check for looseness of the following: 

* Broke lever and pedal fasteners and adjuster lock nuts 
* Brake torque rod fasteners 

* Broke rod, cable imechanicaily operated drum brake) 
* Broke arm (mechanical linkage drum brake} 

+ Caliper attachment bolt ibydraulic disc brake 


Check that the cotter pins on the brake rod, torque rod etc. are. 
securely in place 


Operate brakes independently while riding in order to deter- 
mine the effectiveness of each brake. 


BRAKE LIGHT SWITCHES 


Check the brake light switch operation and adjustment by ap- 
plying the brakes. Visually inspect tor any damage and make 
sure the reflector plate is clean within the light 


Adjust the rear brake light switch so that the brake light comes 
on just prior to the brake actually being engaged. If the light 
fails to come on, adjust the switch so that the light comes on 
at the proper time. 


NOTE 


* The brake light switch on the front brake lever cannot be 
adjusted. If the front brake light switch actuation end 
brake engagement are off, either replace the switch unit 
or the malfunctioning parts of the system. 

* Make all raar brake light switch adjustments after the 
height adjustment and the brake pedal free play adjust- 
ment have been made. 


ADJSUTER 


LOCK 
NUT 


[ERRET 


COTTER PINS 


nT 
PEDAL HEIGHT ADJUSTER 
BOLT/LOCK NUT 


REFLECTOR 
PLATE 


ne  oIIUO 
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Turn the adjusting nut on the braka light switch and not the 
Switch body and wires to make switch actuation adjustments. 


Be sure to hold the switch body firmly while turning the ad- 
justing nut. 


CAUTION 


+ “Allowing the switch body to turn during ae 


break tha wires in the switch, 


After adjustment, recheck to he sure the brake Eight comes on 
at the proper time. 


HEADLIGHT AIM 


‘To make a vertical adjustment, loosen the headlight mounting 
bolts, matching the punch mark on the case and the bracket by 
moving the headlight up or down. Some motorcycles have an 
adjusting screw on the bottom of the headlight. In this case, 
turn the screw ta make the vertical adjustment. 


For those having an adjusting screw on the side of headlight 
rim, turn this screw to make the horizontal adjustment. 


On some models the headlight is completely encased. The ad- 
justment can be made either with the light beam adjustment 
knob on the back af the light case or with a remote-type cable 
and knob. Refer to the Model Specific manual for the proper 
adjustment method. 


CLUTCH SYSTEM 


Check the play at the end of the lever on cable operated 
clutches. 

A lot of play results in clutch drag and stiffness in operation of 
the shift pedal. 


Too little play. however, rasults in clutch slippage. 
When the clutch play is not adjusted within the prescribed 


amount, correct this using the adjuster located at the end of 
the cable 


Major adjustment is carried out at the clutch arm. Loosen the 
lock nut and turn the adjuster nut to adjust play. 


NOTE 


* Before adjusting cable play at the clutch arm, screw the 
adjuster at the lever end of the cable in most, but not all 
the way. This makes subsequent adjustment at the lever 
end easier. 


After adjustment is complete, hold the adjuster nut securely 
while tightening lock nut. 


ADJUSTING 


BRAKE 


hy PEDAL 
ae Lge ! 
pisa 


BOLT 


HEADLIGHT 
MOUNTING: 


M. 


NE 


M 


ADJUSTING SCREW 


! CLUTCH LEVER. 
ADJUSTER 


ADJUSTER 
LOCK NUT 
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Minor adjustments are made at the lever. 
On models equigped with a dust cover, turn back the cover to. 
allow adjustment. 

Loosen the lack nut and turn the adjustar to correct the play. 


CAUTION 
* The adjuster may bo damaged if it ls positioned too far | 


out, jaaving minimal thread angagemant. 


When more than 8 mm of thread is showing, screw the ad- 
juster in most, but not all the way, and make adjustments on 
‘the clutch arm end of the cable, 


On models with the adjuster located within the length of the 
table (i.e. net at the endi, loosen the tock nut and turn the ad- 
juster ta alter the play, in the same manner es described 
above. 


On centrifugal clutch 
Loosen the lock nut, tighten the adjuster bolt by about 7 turn, 
then screw it back in until pressure is felt on the boit. 

From this position, loosen the bolt 1/8 to 1/4 of s turn and 
tighten the lock nut. 


NOTE 


[7 When Yghtening the tock nut be sure thar te aster! 
bole does not turn with i 
-Chack the operation ofthe clutch after adjustment. —| 


Clutch fluid level 
Adjustment for play cannot be made on hydraulic clutches. 
However, a check should be made of the fluid level. 

If the level is near the LOWER limit inscribed on the reservoi 
remove the reservoir cover and diaphragm, and refill to the UP. 
PER level with tha proper tyne of fluid. 


Before ramoving the reservoir cover, turn the handlebar until 
the reservoir is level. 

Place a rag over painted, plastic or rubber parts whenever the. 
system is serviced. 


CAUTION 
* Sblling fluid on painted. plastic or rubber parts wil | 


damage them. 


Refill with the recommended of fluid. 


CAUTION 


* Mixing incompatible fluids can impair clutch operating | 
sfficiency. 

* Foreign materials can clog the system. causing a reduc- 

n or complete loss of clutch abi 


apuyster | 
LOCK NUT ADJUSTER US 


LOCK NUT 


CLUTCH ARM 


Lock NUT 


ADJUSTER BOLT 


UPPER LEVEL LINE 


So eS 
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SIDE STAND 


Conventional Type 
Check the wear of the side stand rubber. 


Replace it if it has become worn. 


Support the motorcycle in an upright and fevel position, using 
a support luse the center stand if available) 


Hook a spring scala to the end of the side stand rubber and 
check the load before the stand starts moving. 


Acceptable load measurements for side stands: 
2—3 kg {4.4—6.6 Ibs} (Road-type] 
3—5 kg (6.6 11.0 Ibs) (On/Off Road type) 


If the stand moves too easily, tighten the pivot bolt and 
recheck. If it still does not have the required tension measure- 
ment, replace the return spring. 


See if the side stand moves smoothly and retracts fully. 
If not, grease the pivot. 


Check the side play on the side stand. 
It itis too great tighten the pivot bolt 
Recheck and if it is still too great 
necessary. 


replace the parts es 


Dual Motion Type 

The side stand should lower easily to its first stop, then lock 
after moving farther forward to support the motorcycle as the 
rubber touches the ground 


When the motorcycle is lifted upright, the stand should 
automatically move to the first position, and retract whan kick- 
ad up. 


H the side stand does not move freely, disassemble it: 


Remove the return spring at the retracted position. 

Remove the pivot bolt and remove the side stand assembly 
fram the frame. 

Check the following parts far wear or damage: 

— inside of the pivot and pivot collar 

— pivot dust seais 


Lubricate the pivot area with clean grease and reassemble the 
side stand. 


CAUTION 
* Install the dust seal with its mark side facing in. | 


+ Make sura that tho dust saal spring is seated on the out- 
side of the 


after installing the pivot collar. 


Recheck the side stand movement. 


SIDE STAND RUBBER 


FIRST POSITION 


RETURN SPRING 


WASHER’ DUST Seats — rivOT COLLAR 
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Inspection For Side Stand With Ignition Cut-off Switch 
Check the spring for damage or loss af tension 

Check the sida stand assembly for freedom of movement. 
Lubricate the pivot bolt and the side stand pivot area if 
necessary 

Tighten the pivot bolt and nut. Refer to the Model Specific 
manual for specified torque 


Check the side stand ignition cut off switch: 

— Sit astride the motorcycle and raise the side stand. 

— Start the engina with the transmission in neutral, then shift 
the transmission into gear, with the clutch laver squeezed. 

~ Move the side stand full down. 

— The engine should stop as the side stand is lowered. 

If there is a problem with the system, check the side stand 

switch. 


SUSPENSION 


Compress the front and rear suspension a few times. 
On models with exposed suspension springs, check for cracks. 
and damage. 


Loose, worn, or damaged suspension parts impair vehi. | 


lo stability and control. Repair or replace any damaged 
components batore riding. Riding a vehicle with fauity 
suspension increases your risk of an accident ond possi- 
ble injury. 


Chack for squeaks in the suspension movement that could in- 
dicate a lack of lubrication. Try to push the swingatm from side 
t0 side to check for worn, damaged or loose suspension pivot 
‘components, 


If any play is detected, check for looseness of the swingarm 
pivot boit. 


Check also for wear or damage to the pivot bearings [or 
bushings) 


It looseness is detected in the up-down motion at the end of 
the arm on Pro-link suspensions, check far wear or damage to 
the shock absorber mount pivot point. 


Check for leakage from the oil saals on the fork, scratch marks 
on the working surface of the fork tubes, and wear and peeling 
of the chrome plating. 


On models equipped with rubber boots on the fork legs, turn 
back the boots to allow mspection. 

If the fork is in poor condition, disassemble and replace parts 
as necessary, 


NOTE 


7 Replace any fork tube thet is heavily scored 
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On moüels with bottom link typa front suspension, check for 
cracks and damage to the fork rocker arms ibottom links). 
Check for play in the fork rocker arm bearing section, and in 
spect all fasteners for looseness. 


Check for oil leakage around the shock absorber piston rad. 
Inspect the rod for scoring, wear and peeling of the chrome 
plating on the working surface. 


Check for looseness, cracks and damage to the attachment 
points of tha shock absorber assembly. Re-tighten nutsibolts if 
necessary 


SPARK ARRESTER (USA only) 
=m k 


the pipe has cooled before removing or install- 

ing the muffler lid. Touching the hot exhaust may result 

in savera burns. 

+ Parform this operation in a well-ventilated araa free from 

| combustible materials. i 
Carbon particles may biow out of the clean out hole 
when performing this service. Wear safety glasses to | 

|. prevent possible eye injuries. i 


Remove the muffler tid. Block the end of the muffler with a 
shop towel 


Start engine and rev it up to blow accumulated carbon 
deposits out of the muffler 
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SCREWS 


Be sure that the muffler fd bolts and gasket are in good condi- 
tion. Replace the bolts and gasket if necessary. 


Install the muffler lid and gasket and tighten the bolts securely. 


NOTE 


* Do not remove the two screws that held the exhaust 
baffie in the end of the spark arrester/mutfler 

* The two mounting screws must be installed in the spark | 
arraster body at alf times for the spark arrester to be 
effective. 


NUTS, BOLTS, FASTENERS 


Check that all chassis nuts, bolts and screws ara tightened to 
their correct torque values at the intervals shown in the 
Maintenance Schedule. 

Check all cotter pins, slip pins, hose clamps and cable stays. 


WHEELS/TIRES 


Making sure the fork is not allowed to move, raise the front 
wheel and check for play. Turn the wheel and check that it 
rotates smoothly with no unusual noises 


If faults are found, inspect the wheel bearings 


Raise the rear wheel, and check for play in either the wheel or 
the swingarm pivot. Turn the whes! and check that it rotates 
smoothly with no unusual noises. 


If abnormat conditions are suspected, check the sear wheel 
bearings. 


NOTE 


* As the swingarm pivot is included in this check, be sure 
to confirm the location of the play; i.e. from the wheet 
bearings or the swingarm pivot. 


GASKET-— | 
Se MUFFLER LID 
BOLTS 


ARRESTER 
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Check for looseness of boltsinuts in connection with the 
following. 

* Axles 

* Axle nuts 

^ Riminub bolts 


On models that have cotter pins, check that the pins are at- 
tachad correctly 


Check for cracks, deformation, damage and carrasion atc. of 
the following parts 

* Rim 

* Wheel 

+ Spokes 


Raise the wheel, turn slowly and check far lateral and vertical 
oscillation. 


Usable limit {front and rear whaels} 
Lateral diraction-Up to 2.0 mm {0.08 inj 
Vartical ciraction-Up to 2-0 mm (0.08 in) 


Oscillation of Comstar or cast wheels cannot be corrected. 
Therefore, check for bearing play or a bent axle shaft. IF 
nacassary, replace the wheel assembly. 

If there is deformation of the rim on spoked wheels, replace. 
the rim. 


Inspect the spokes for looseness by tapping them with a 
screwdriver 

I a spoke does not sound clearly, or if it sounds different from 
the other spokes, tighten it. 

Tap on the spokes and be sure that the clear metallic sound of 
the same tone can be heard on all spokes. 


NOTE 


* The spoke nipples are made of soft material. Be sure to 
tighten the spokes with the proper size spoke wrench. 
After tightening, check the rim for runout. H 


Check the pressure of each tire with a pressure gauge. 


Check tire pressures when the tires are cold to assure ac- 
curate, comparative measurements. Checking tires after they 
are warm will give inaccurate readings. 


Riding with incorrect tire pressure can affect and impair - 
staering response and may result in a sudden tire 
deflation. 


CAUTION 


+ OF 
uneven 


Tire pressure specifications differ with each model, Refer to 
the Model Specific manual for the correct pressures. 


RIM BOLT 


AXLENUT COTTER PIN j 


AXLE HOLDER NUT 


Check oscillation. 
by changes in the 
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‘Check for cracks and damage to the tire tread and walls and 
replace the tire if nacessary 


Chack far naits. pieces of metal and stones etc. which may 
have become lodged within the tread or embedded in the tree. 


Tread depth can be observed directly or by use of the depth 

gauge. 

+ Hf the tread depth is below minimum tread depth the tire 
should be replaced 

+ Replace the tire if the wear limit indicator can be observed. 

Check also for uneven wear of the tiras. 


NOTE 


+ Wear indicators A” are distributed at several locations 
L__sround the tire's side wall for essa of inspection. 


STEERING HEAD BEARINGS 


Securely support tha vehicle from beneath the frame with the 
front wheel off the ground. Turn the handlebar from left to 
Tight and check that the movement is smooth. if the operation 
isnot smoath or the handlebar snags or has a heavy fael incor, 
tain locations, check that thera is no interference from cables 
Qr wire harnesses, If these are not the cause, check for wear or 
damage to the steering head bearings, 


Check for misalignment of the front wheel with respact to the 
handlebar. tf the whee! is out of alignment, loosen the wheel 
and fork assembly bolts/nuts, align and re-tighten. If the wheel 
cannot be aligned, check for bent suspension components or a 
bent frame. 


| the handlebar shows unusual shake during normal running 
Conditions, check the handlebar mounting fasteners and wheel 
ete. 


Tum the handlebar fully from left to right, and vice-versa, to 
check that there is no difference between the two directions of 
movement. Check also that there is no interference between 
the handlebar and frame. 

Also inspect for snagging of wires and harnesses on the fork 
stops on the lower fork bridge. 


Jf the handiebar moves unevanly, binds or has vertical move- 
mant, adjust the steering head bearings by turning the stesring 
bearing adjustment nut. Refer to the Model Specific manual for 


WEAR LIMIT 
INDICATOR 


Proper procedure. 
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WHEEL ALIGNMENT (FOUR TRAX) 


On FOUR TRAX models, inspect and adjust the front wheel 
alignment (toe-in, camber and caster) as necessary. 


TOE-IN 


Place the vehicle on level ground with the front wheels facing 
straight ahead 


Mark the centers of the tires with chalk to indicate the axle 
center height. 


Align the toe-in gauge with the marks on the tires as shown. 
Check the readings on the gauges scales 


Slowly move the vehicle back until the wheels have turned 
180° so the marks on the tires are aligned with the qauga 
height on the rear side. 


Measure the toe-in on the rear part of the tires at tha same 
points. 


When the toe-in is out of specification, adjust it by changing 
the length af the tie-rods equally while measuring the toe-in. 


CAMBER/CASTER 
Remove the wheel cap, cotter pin and front axle nut. 


Install an attachment onto the front axle. 
Put the camber and caster gauge onto the attachment. 
Measure the camber. 


Set the turn gauge under the front wheels. 
Measure the caster. 


Camber and caster are not adjustable. If they are out of 
specification, check the suspension and frama for damage and 
replace any parts necessary, then recheck alignment. 


TOE-IN GAUGE 


| ATTACHMENT 
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SERVICE INFORMATION 


Compression and leak-down tests affer important knowledge of the mechanicai condition of the engine in question. Both 
tests must ba dono to accurately evaluate engine condition. A compression test can quickly show if ail contributing factors 
allow engine operation within basic service limits or if either the piston rings/cylinderis}. or the vaives/valve seats in the case 
of A-strokes, are suspect. In order for a compression test to be accurate, the instructions must be followed closely, the engine 
must contain anly standard components and the battery on electric start models must be in perfect condition. A leak-dewn 
test can effectively pin-point whether the piston rings/eylinder(s), vaivesivalve seats. head gasket, or crankcase seals ond 
gaskets in the case of 2-strokes, individually or all together are in need of service. 


TROUBLESHOOTING 


Cylinder compession is low or uneven 
+ Faulty valve mechanism 

— Incorrect valve clearance 

— Bent, burned or sticking valves 

— Worn or damaged valve seat 

— Incorrect valve timing 

— Broken valve spring 

Faulty hydraulic valve adjuster 

* Faulty cylinder head 

— Leaking or damaged head gasket 

— Warped or cracked cylinder head surface 
+ Faulty cylinder or piston 

— Worn or damaged piston ringis} 

— Worn piston or cylinder 

— Sticked piston ring in the ring groove 


NOTE 


[* Or tho 2-stroke engine, inspect the following nems when compression is low Gr uneven wih signs of lean air/fuel 
mixture. 


+ Crankease primary compression too low {Z-stroka engines} 
— Damaged reed valve 
— Damaged crankshaft seal 
~ Damaged crankcase or cylinder base gasket 


jh cylinder compression 
* Excessive carbon build-up on piston or combustion 


chamber 
——————————— 9 
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et 
COMPRESSION TESTING 


GENERAL 


A compression testis a quick and easy way to check the general condition of an engine. This test should he performed priar to 
any tune-up work, espacially if the machine did not come in under its own power. If the engine has a burnt valve for instance. 
the customer should be notified that the tune-up will have na benefit without the other necessary engine work. A compres 
sion test should also be done if you feel thet the motorcycle, scooter or ATV lacks power, especially during accoleration 


A compression test can be inconclusive though, if the engine is not completely stock, it the bettery is not in perfect condition 
{in slectric-start models, engine cranking speed may be low] or if the test instructions are not followed completely. In sach of 
these situations, the compression registered will be iower than the service limit in the Model Specific service manual 
When you do get a valid compression test, there is something else to consider. 

What if the compression is below the service limit, or if the compression is relatively even between each cylinder, and the 
engine is not smoking ? There may be no reason for an expesive rebuild on a good running engine. If, on tha other hand, the 
Compression on any one cylinder in a twin or multi-cylinder engine is significantly lower, the engine must be rebuilt 


TESTING 


NOTE 


ti the motorcycle has a decompressor, be sura it is ad- 

; _ lusted properly before checking compression. On moter- 
‘eycles equipped with an automatic decompression start- 
ing system as first introduced on the XRÉOOR and $ 
NX650, tha decompressors must be deactivated prior to ©) compression GAUGE 
checking, d 


Warm up the engine to normal oparating temperature. 
Ten minutes of stop and go riding is sufficient. : 


Stop the engine and remove a spark plug from each cylinder. 
Install the compression gauge attachment to the cylinder to be 
tested, 

Connect the compression gauge 


NOTE 
| + Make sure that there are no leaks around the attach- — ; 

omen F z 1 

TOOL: 

COMPRESSION GAUGE 97305—0910000 : 


Kick start models: 
Fully open the throttle and choke valves, strongly kick the 
starter pedal through several times, and check the 
compression. 


GÆJ ATTACHMENT} 


Electric start models: 
Turn the engine stop switch “OFF” 

Fully open the throttle and choka valves, crank the engine with 
the starter motor, and check the compression. 


NOTE 


* To avoid discharging the batiary, do not operate the ` 
electric starter for mote than seven seconds. 


i er ee 
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It compression is low, drop smail amount of clean engine oil in- 

to the cylinder, than rachack the compression. 

— It compression increases to more than the previous reading. 
Inspect the cylinder and piston rings. 
If compression remains low, check the valves, valve seats 
and cylinder head 

+ If compression is high. check for the accumulation of car- 
bon deposits in the combustion chamber andiar the piston 
head 


LEAK-DOWN TESTING 


4-STROKE LEAK-DOWN TEST INFORMATION 


ATTACHMENT PRESSURE SIDE 
A teak-down test is an more comprehensive engine diagnostic 
test than a compragsion test. The leak-dawn tester consists of 
a calibrated pressure gauge connected to a pressure regulator 
and a flow restrictor. 
Tha tester allows you to measure the rate at which air leaks 
past a cylinder's rings and valves. 


9) 


There are several tools, specifically designed for leak-down 
testing 4-strake engines, that are commercially avaiable from = 
several general tool sources TP 
Í BRAKE BLEEDER/VACUUM & PRESSURE PUMP 
|__sCommenicialty avarante 


A leak-down test provides a clear indication of whether or not 
the combustian chamber is sealing properly. The test involves 
pressurizing the combustion chamber and measuring the rate 
at which the sir is fost past the rings and valves (or head 
gasket). A range of the allowable percentage of lesi-down 
past the rings and valves is suggested by each tester manufac- 
turer. But perhaps more important than a determination of 
whether the engine needs repair, is to find aut more precisely 
where the problem ties. 


The first step in the test is ta install the hose from the too! into 
the spark plug hole, as you would in a compression test, Next 
position the crankshaft with the piston at top dead center. Be 
sure to remove the wrench from the crankshaft after postion- 
ing in case the air pressure against the piston puts the 
crenksahft in motion. 


Then pressurize the combustion chamber with e steady, 
regulated pressure, again, as instructed by the tester manufac- 
turer, Now you simply listen to the airbox, exhaust and 
crankcase filler cap to datarmine whether the intake valveísi, 
exhaust valve(s} or rings, respectively, are leaking. 
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Squirting a little soapy water around the cylinder and head mating area will teil you if tha head gasket is leaking to the outside 
atmosphere. Checking for bubbles in the cooling system of a liquid-cooled machine will tell you whethar or not the head 
gasket is leaking into the cooling passages. The only thing this test wont tell you is the difference between a head gasket leak 
into the adjacent cam chain for gear) well, and a lesk past the piston rings. 


Ba sure to follow the leak-down test tool manufacturer's instructions precisely when making this inspection. 
2-STROKE PRESSURE/VACUUM LEAK-DOWN TEST INFORMATION 


Regular crankcase leak-down testing is much more important to the lifespan of a 2-stroke engine than a 4 stroke. Because the 
engine relies on a very pracise ait/fuet mixture to ensure proper engine lubrication. the slightest air leak con lead to an engine 
seizure. Consider these regularly scheduled tests as cheap insurance. 


Pressuraivacuum tests on 2-stroke engines should always include both a pressure and a vacuum tests, both or which are per. 
formed with essentially the same equipment. 


Pressure/vacuum leak-down test equipment, specifically designed for 2-stroke engines, is commercially available through 
various motorcycle and general tool sources. 


A pressure/vacuum leak-down test tool consists of hand pressure/vscuum pump and various adaptors to seal your engine. 
The test provides a clear indication of whare a leak, or leaks, exist. Possible areas for leaks include anywhere upstream of the 
carburetor until the mixture is ignited and forced out the exhaust. Leaks can occur between the mating surfaces of the 
crankcoses if the gasket fails. If this gasket fails between the crankcase and the transmission, the mixture will become much 
richer as transmission oil is slowly drawn into the engine. Similarly, a leaking crankshaft seal on the transmission primary gear 
Side will also consume transmission ail. Other air leaks include the cylinder base gasket, the magneto side crankshaft seal, 
leaks between the read valve assembly and its gaskets, end leaks in the carburetor mounting boot between the carb and the 
raed valve. 


The first step in the tasting procedura is to remove the exhaust and to affectively seal the exhaust port, This is done with a 
Plate fastened to bolt over the exhaust port, backed by a rubber sheet or with some form of expandable rubber plug. Next the 
carburetor is removed and a plug is clamped snugly in place where the carburetor was. This leaves only tha seals and gaskets 
to show any defects they may have. Then an attachment is inserted into the spark plug hole and pressure applied with a hand 
Pump. Often a brake bleeder pressure/vacuum toot is used for this purpose. 


Spraying soapy water around the inlet tract, «eed valve and crankcase mating areas will produce bubbles where there are 
laaks. 


The vacuum portion of the test ensuras that the negative sealing characteristics of the crankshaft seals are adequate. 


Be sure to follow the leak-down test tool manufacturer's instructions precisely when making this inspection. 
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SERVICE INFORMATION 4-1 — OIL PUMP INSPECTION 48 
SERVICEDATA 4-1 PRESSURE RELIEF VALVE 4-10 
TROUBLESHOOTING 4-2 OILPUMP/OIL LINE BLEEDING 

SYSTEM DESCRIPTIONS 4.3 (2-Stroke Engine} aM 
Oi PUN DESCRIETIONE: ag OIL COOLER INSPECTION 412 
OIL PRESSURE CHECK "m 


SERVICE INFORMATION 


4-Stroka Engines: 


Refer to the Model Specific manual far. 
= Oil pump removailinstallation 
Oil strainer screen cleaning 
— Où fiter replacement. 
= Oil level inspection/oil change 


The service procadures in this section can be performed with the engine oil drained. 

When removing and installing the oil pump use care nat to allow dust or dirt to enter the engine, 

If any portion of the oil pump is worn beyond the specified service limits, replace the oil pump as an assembly. 
After the oil pump has been installed check that there are no oil leaks and that oil pressure is correct. 


2-Stroke Engines: 
When removing and installing the oil pump, clean the engine around the pump and oil pump itself 


Do not attempt to disassemble the cil pump. 


Bleed air from the oil pump if there is air in the oil inlet line and each time the oit line is disconnected 


Fill the oil outlet line with cil whenevar the oil outlet ling is disconnected. 
Refer to section 2 for oil strainer screen cleaning and oil pump control cable adjustment, 


SERVICE DATA 


Use only recommended oil for your vehicle. Viscosity requirements vary according to the air temperature range encountered 
during operation, Refer to the Model Specific manual for specific oil recommendations for the model you are servicing, 


GENERAL 


Oil recommendations: 


A4-Stroke engine! 
transmission end 
2-Stroke transmission oil 


API Service Classification: 
Viscosity: SAE 10W—40 


Other viscosities shown in the chert may be used 
when the average temperature in your riding area 
is within the indicated range. H 


: SE or SF 


OW VISCOSITIES 


9 20 40 60 80 100"F 
-20-10 © 70 20 30 4o°c 


2-Stroke engine oil 


‘Separate lubrication 
Mechanical lubrication 
systems 


Pro-Honde Two-Stroke oil or equivalent 


Premix-Type systems. 


Pro-Honda Two-Stroke ail or equivalent (no concentrates! 20:1 
is the only recommended fueleil ratio 
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TROUBLESHOOTING 


4-Stroke Engine: 
Oil level low 

* Oil consumption 

* External oil leaks. 

+ Worn piston ring or incorrect piston ring installation 
* Warn valve guida or seal 

* Oi pump warn or damaged [Dry sump engined 


Oil contamination (White appearance! 
+ From coolant mixing with oil (liquid-cooled engine) 
— Faulty water pump mechanica? seat 
— Faulty head gasket. 
— Water leak in crankcase. 


Low or no oil pressure 
* Clogged ai orifice and/or orifices. 
* incorrect oil being used. 


Only On Models Equipped With Oil Pressure Switch: 
High oil pressure 

* Pressure relief valve stuck closed 

+ Plugged oil filter, gallery. ar metering orifice. 

* incorrect ail being used. 


Low oil pressure. 
* Pressure relief valve stuck open. 
* Clogged oil filter screen. 

+ Oil pump worn or damaged 

+ Internat oil leaks. 

* Incorrect oil being used 

* Low oil levet 


No oil pressure 
* Oil level too low. 

* Oil pump drive chain or drive sprocket broken. 
+ Oil pump damaged (pump shaft) 

* Internal oil leaks. 


2-Stroke Engines With Separate Oiling System: 
Excessive smoke andior carbon on spark plug 


Faulty aif pump (too much cil flow! 
Low quality engine cil 


‘Overheating or seized piston 


No oil in tank or clogged oil line. 
Air ín oil lines 

Faulty oil pump (too little oil flow! 
Clogged ail strainer 

Oil not flowing out of tank 
Clogged cil tank cap breather hale 
Clogged oil strainer 


2-Stroke Engines Using Premixed Fual/Oil: 
Excessive smoka and/or carbon on spark plug 


Improper jetting for altitude, sir temperature and track 
conditions 

improperty mixed fueljoil—too much ail in fuel 

Fuel/oil mixture too old—gasolina has evaporated/qnna. 
bad 


‘Overheating or seized piston 


Improper jetting for altitude, air temperature and track 
conditions 

Fual/oil mixture too sld—oxidized cilidegraded 
lubrication 

Premix oil too old—oxidized/degraded lubrication 

Poor quality premix cil 

Improperly mixed fuel/oll too little oil in fuel 

Using fuel/oil premix ratio other than 20:1 


aama yon 
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4-STROKE SYSTEMS 


TYPICAL OIL FLOW PATTERN 
ROCKER ARM SHAFT 


CAMSHAFT 


der 


s 
Wein i D 
f in 


B 


OIL FILTER 
NOTE 

Some systems include x 
* a relief valve that B j FINAL DRIVE SHAFT 


‘opens to maintain 
the oil flow whan the 
filter is excessively 
restricted due to 
contaminants, or, 

when the oil temperatura 
is so low that it will not 
flow through the filter. 


OIL STRAINER SCREEN 


OIL PUMP 


ROCKER ARM, 
ROCKER ARM SHAFT| 


‘CONNECTING ROD SMALL 
END, PISTON, CYLINDER 


Forced 
pressure path 


BÈ: Spro voh 


VALVE. 
VALVE SPRING 


OIL FILTER 


TRANSMISSION 


lou. STRAINER SCREEN] 


* 


OL SUMP 
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FOUR-STROKE ENGINES 


Wet-Sump Type 

Wet-sump engines contain their total cil volume within their 
crankcases. In these systems, oil is pumped from the sump in 
the crankcase, through a strainer screen and/or oil fitter end. 
then is pressure fed to various engine components. Oil return- 
ing from these now lubricated areas flows back into the sump 
by gravity. 


Some wet-sump engines use only a strainer screen to filter the 
oil. Others use a combination of a strainer screen and a 
centrifugal-type filter, or a more conventions pleated paper- 
type filter. 


OIL STRAINER 
OI PUMP. SCREEN 


Dry-Sump Type 
Dry-sump systems use an axternal oil tank and dualfunction 
eii pumps. In this system, the pump draws in oil for delivery to OIL TANK 
the various components and pumps ail out of the sump and 
back to the ail tank, 


ou 


Since this design eliminates the need for space to contain the STRAINER 


cil within the lower portion of the erankcases, the engine 
be positioned lower than would otherwise be possible. This 
design often incorporates routing and oil storage configura- 
tions that aid in lowering oil temperature. 


General 
A spray-type system is often utilized in either design illustrated 
here as wall as in some twa-strokes engine designs. Here oil is 
literally sprayed through oil jets diractly into intemal com- 
ponents such as the connecting rod, to help ensure lubrication 
and cooling of the rods and pistons. 

Some systems include ol pressure-cantrolling relief valves to 
help ensure lubrication even if the filter is cloggad or the oil 
temperature is so low that it will not flow through the filter. 


Ol STRAINER SCREEN 
Oll filters endior strainer screens are postioned within the AND/OR FILTER 
lubrication sytem to trap contaminants before the oil is routed Va PNE 

back into tha lubricant pathways. 
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TWO-STROKE LUBLICATION SYSTEMS SeAveNaING SORVENGHG 
Unlike four-stroke engines, two-stroke engines use the internal aud 
crankcase area as s suction chamber and, therefore, cannot CRANKSHAFT 
use a sump-type oiling system. Consequently, the following | Erap e = SEAL 


two systems have been adopted in order to provide lubrication 
to the cylinder, piston rings, connecting rod and crankshaft 
bearings. Each system type relies on oll ingested together with 
the gasoline. in Separate Oil systems, engine lubrication oit is 
Introduced downstream of the carburetor. Oil is combined 
with tha gasoline before it reaches the carburetor in Premixed 
systems, CRANK. 

WEIGHT 


CRANKSHAFT 


CRANKCASES 


CONNECTING ROD 


SEPARATE OIL SYSTEMS: 

Virtually all street motorcycle and scooter two-stroke engines uss a pump-operated system to lubricate engine components. 
Oil in this type of system is drawn from a separate oil tank by an oil pump that introduces the oil directly into the air/fuel inlet 
tract beyond the carburetor. 


Periodic level checks and refiling of the oil tank is required since the oil in the tank is continually drawn upon when the engine 
is running 


FUEL TANK 


CARBURETOR 


OILTANK on FILTER, 


CHECK VALVE 


The amount of lubricant delivered to the engine is dependant 
on both engine rpm and throttle position. 


Same of these systems include provisions for circulating the 
transmission oil within the gearbox portion of the crankcases. 
with the seme oil pump. 


CONTROL ARM. 
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PREMIXED (OIL IN FUEL] SYSTEMS: 
Premixing engine oil with gasoline is the most widely used system on competition models. 


Tee combined sirfuelioil mixture fs invoduced directly through the inlet tract with the assistance of the carburetor Lubrica 
re fe dnain shaft and both connecting rod bearings as wel as the piston rings and cylinder walls is achieved ax the uus 
ture is drawn into the crankcase by the suction of the piston movement. 


FUELOIL 
MIXTURE 


[vis important to USE ONLY A 20:1 FUEL/OIL RATIO. All Honda engines are designed to operate most efficiently and with 
greatest durability using a 20:1 premix ratio. All standard carburetor jatting is based on this ratio 


Standard jetting is based on 20:1 at sea level and 20°C (68°F), 


CAUTION 
5 


7 Use of a fualoi pramix ratio other than 20:1 may affect overall jering. engine performance and may icad tg menus | 
engine wear or damage. 


Freshness of the fuelioil mixture is very important to both the overall performance of the machine as well as the lubricating ef- 
ficiency of the oil, 


Yegetable-type premix ols separate from gasoline more easily than mineral oils, especially in cold weather. It is advisable to 
Use mineral ail when ambient temperaturas below 0°C (32°F) are axpected 


caution 
[3 Mining vegeiabie and miner: bated ole wil cause promature engine wear av damage al 
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OIL PUMP DESCRIPTIONS 
TROCHOID TYPE 

The trochoid-type oil pump is the mast common oil pump PUMP SHAFT 
design used in 4-stroke engines. It is designed to turn two » 

rotors within a casing, with an inner rotor fixed on the pump |= OS) 
shaft (dive shaft and an outer rotor on its circumference. 
When the inner rotor îs tumed by means of the oil pump shaft, 
the outer rotor also turns, with the clearenca between the two 
rotors varying. Lubricant is drawn through by suction when | 
the clearanca is enlarged. Oil is delivered to the opposite side 
through this clearance and is then routed into the discharge 
passage when the clearance lessens. The more teeth the inner OUTER ROTOR 
and outer rotors have, the loss the amount of pulsation. The oil 
flow volume increases in direct proportion with the increase in 
thickness of the rator dimension. 


GASKET 
PUMP BODY 


INNER ROTOR 


Some models have a double rotor trochoid-type oil pump 
which collects oil directly from both the oil cooler and the | OUTER ROTOR DISCHARGE 
sump. 


INNER ROTOR 


CAMSHAFT 
HOLDER 


E ca : : on er 
= ; 


v 


OIL COOLER 


SJ 


MAIN GALLERY 
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PLUNGER TYPE 


Virtually all non premix lubricated 2-stroke engines are equip- 
ped with a plunger-type oil pump. 


‘Soma plunger pumps are driven by crankshaft via the oil pump. 
gear shaft, and others are directly driven by crankshaft. Ara 


The oil pump cam is depressed under 2 spring. Turning the cam PLUNGER 
causes the plunger to reciprocate so that tha pumping move- CAM 
ment is repeated. The amount of lubricant is controlled propor- 
tionally with the cam rotation. 


The pump is designed to control the amount of lubricant 
discharged per crankshaft rotation by varying the plunger 
Stroke through the operation of the cam interlocked with the 
carburetor throttle. CAM DRIVE, 
GEAR 


The combined function of these two mechanisms allows the 
proper flow of lubricant depending on load conditions and 
engine rpm. 


DRIVE SHAFT 


Oil Pump Operating Principle 


SUCTION VALVE 
PLUNGER PORT 


a a D i5 


pump m 
H J Sueton process) (Discharge process) 


CHAMBER 


mfi TD 


ee 


{11 As the valve descends, it blocks the outlet passage while gradually opening the inlet passage. 

{21 Hare at the "bottom dead center” position, the outlet passage is completely closed while the inlet passage is complatety 
opened — allowing free flow of oil into the pump chamber. 

431 With the oil chamber filled, the valve ascends — closing the inlet passage. 

{41 The valve ascends further, allowing free flow of oil through the outlet passage. 

15) The plunger also ascends, compressing tha oil inside the pump chamber end pumping oil out through the outlet passage, 
towards the intake pipe via the outlet line. 


Date of Issue: Sep... 1986 
48 © HONDA MOTOR CO., LTD. 


LUBRICATION 


OIL PRESSURE CHECK 
NOTE . 

* This procedure is for vehicles equipped with an oil 
pressura switch. 

+ if the engine is cold, the pressure reading will be abnor- 
mally high. Warm up the engine to normal aperating 
temperatura bafore starting this test. 

+ Refer to tho Model Specific manual for specifications. 


Ston the engine and pull off the switch cover. Disconnect the 
switch wire by removing the screw. 

Turn the ignition switch ON and check that the oil war 
light does not come on. 


If the warning light comes on, there is a shorted circuit in the 
switch wire, Repair or replace as necessary. 


Remove tha oil pressure switch isee the Model Specific 
manual), 

Install the attachment as necessary and connect the oi 
pressure gauge. 


OIL PRESSURE GAUGE: 07506~3000000 
ATTACHMENT: Refer to Modet Specific manual. 


Check the oil level and add the recommended oil if necessary. 


Start the engine and check the oil pressure, 
replace the oil pressure switch. 


If itis normal, 


Stop the engine. 
Apply BOND? sealont or equivalent to the pressure switch 
threads and install 


CAUTION 
‘+ Overtightening the switch can causa crankcase damage. 


Connect the oll pressure switch wire and start the engins. 


Check that the oil pressure warning indicator goss out in one 
or two seconds. 


If the oil pressure warning indicator stays on, stop the engine 
immediately and determine the cause. 


OIL PUMP INSPECTION 


TROCHOID TYPE 
NOTE 


+ Where there are two pair of inner and outer rotors, check 
each side of the pump as described below. 

+ Measure at several places and usa tha largest reading to 
compare the service limit. 


Disassemble the ail pump and clean the parts with clean oil. 
Set the inner and outer rotors into the pump body property. 


Measure body clearance (pump body-to outer rotor) and tip 
clearance (inner rotor-to-outer rotor) using a feeler gauge. 


ATTACHMENT 


NOTE: Apply sealant only to the area shown. 


APPLY 
SEALANT 


4.4mm 


BODY CLEARANCE FEELER 


— 5 wE 


OUTER ROTOR 


Booy 


TIP CLEARANCE FEELER GAUGE 
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Measure the side clearance {rotor side-to-body} with a straight 
edge and feeler gauge, 


NOTE 


T itinere is a cover gasket, measure the clearance with whe 
LL gasket installed. 


Refer to the Model Specific manual for all clearance 
specifications, 


PLUNGER TYPE 


NOTE 


* Do not disassemble and try to repair a two-stroke oil 
- pump; it will not operate properly once reessembied. 
Replace the pump if it is worn or damaged. 


Remove the oi! pump and inspect for the following: 
— Worn or damaged pump gear 

— Qi leaks from seals 

— Binding pump shaft 


Connect the oil tube from the cil tank to the suction side, then 
turn the shaft. Check that oil flows out of the outlet. 


PRESSURE RELIEF VALVE 


Remove the snap ring. washer, spring and valve from the valve 
body. 

Check the valve and body for wear, scratches or damage. 
Check the snap ring groove for damage. If the snap ring groove 
js damaged, the oil supply will be reduced end the engine may 
seize, 


NOTE 


* install the valve with the open side facing toward the > 
L Spring, 


In-Set Type Oil pump 
Remove the cutter pin, seat, spring and valve. 
Check the vatve for wear or damage. 


NOTE 


* Install the valve with the closed side facing the spring. 


STRAIGHT EDGE 


O-RING 


O-RING 


BODY 


VALVE 


SPRING 


WASHER 


d, 


CIRCLIP- 


COTTER 
SPRING PIN 


4-10 


Date of Issue; Sep., 1888 
€ HONDA MOTOR CO., LTD. 


LUBRICATION 


OIL PUMP/OIL LINE BLEEDING 
(2-STROKE ENGINES) 


CAUTION 


+ Be suro to blead ai! alr from tha oil system. Air in the oll! 
system will black or restrict oil flow and can cause | 
sarious ongine damage. 


NOTE 


- Bleed air from the oil suction Tine and oil pump whenever 
the oil lines and pump have been removed, there is no oil 
in the tank, or there is air in the oil lines. 

- Bleed air from the ail suction line and pump first, then 
bleed the oil outlet line. 


SUCTION LINE, OIL PUMP BLEEDING 


Fill the oil tank with the recommended oil 
Place a shop towel around the oil pump 


Disconnect the oil lines from the ail pump, and fill the pump. 
with oll through the pump outlet 


Let oit drip from the inlet line to expel any air thet may be in the. 
Tine, and then reconnect the suction line ta the pump inlet. 

If there is a bleed bolt, loosen it until there are no air bubbles in 
the oil coming out of the bolt hole, then retightan the bleed 
bot. 


Check that there is no air in the oil line. 

Next, bleed air from the oil outlet line. 

OUTLET LINE BLEEDING 

Remove tha ail outlet line and close the intake pipe joint. 
Bend the ail outlet fine into a ""U" form with both the ends 


parallel, and fill the cil outer line with clean oil. 


Connect the oil outlet line to the oil pump joint. 


Start the engine and allow it to idle with the oil control lever in 
the fully open position, making sure that oil is flowing out of 
the oil autlet line. 


6 
a well ventisted orea. Exhaust 
contains poisonous carbon monoxide ges that cen cause 

|. tase of consciousness and may lead to death. 


CAUTION 


- Run the engine at the lowest necessary rpm level to 
avoid possible engine damage if oii flow is restricted. 


Stop the engine and again bleed air from the oil inlet line and oil 
pump if oll does nat flow out within one minute. Then recheck 
ofl flow. 


Connect the oil outlet line ro the intake pipe joint. 


OIL OUTLET LINE | 


OIL INI 
UNE CLAMP 


A 
on mier une Se 


RECOMMENDED 


=N 
JOINT OF INTAKE PIPE 
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LUBRICATION 


OIL COOLER INSPECTION 


Check the oil line connections for leaks. 


Check the oil cooler for bent or collapsed fins. 

Straighten the bent or collapsed fins with a suitable, small, 
blade-type screw driver if necessary. 

Check the air passages for clagging or restriction 

Blow dirt out from betwaen core fins with compressed air or 
wash off dirt with water 


Se er 
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5. COOLING SYSTEM 


SERVICE INFORMATION 5-1 SYSTEM TESTING 5-7 | 
TROUBLESHOOTING 5-1 THERMOSTAT 5-8 
SYSTEM DESCRIPTIONS 5-2 WATER PUMP 5-8 
COOLANT 56 | 


SERVICE INFORMATION 


| + Wait until the engine is coal bafore slowly removing the radiator cap. Removing the cap while the engine is hot and the 

| coolant is under pressure may cause serious scalding. 

i* Radiator coolant Is toxic. Keep it away from eyes, mouth. skin and clothes. 

| = It any coolant gets in your ayes. rinse them with water and consult a doctor immediataly. 1 
— If any coolant is swallowed, induce vomiting, gargle and consuk a physiclan immediately. 
— If any coolant gets on your skin or clothas, rinse thoroughly with plenty of watar. 

i* KEEP OUT OF REACH OF CHILDREN 


© Add coolant at the reserve tank. Do not remove the radiator cep except to refill or drain the system. 
© Ail cooling system service can be made with the engine in the frame. 

© Avoid spilling coolant on painted surfaces. 

© After servicing the system, check for leaks with a cooling system tester. 

€ Refer to section 28 for fan motor thermostatic switch and temperature sensor inspections. 


TROUBLESHOOTING 


Engine temperature too high 
Faulty temperature gauge or gauge sensor {see section 25) 

Thermostat stuck closed 

Faulty radiator cap 

Insufficient coolant 

Passages blocked in radiator, hoses, or water jacket 

Air in system 

* Faulty cooling fan motor 

+ Faulty fan motor switch (ses section 25} 

+ Faulty water pump 


Engine temperatura too iow 
* Faulty temperature gauge or gauge sensor 

* Thermostat stuck open 

+ Faulty cooling fan motor switch isee section 25) 


Coolant leaks 
+ Faulty pump mechanical seal 
+ Deteriorated O-rings 

Faulty radiator cap 
Damagod or deteriorated gaskets 
Loose hose connection or clamp 
Damaged or deteriorated hoses 
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COOLING SYSTEM 
ee se 
SYSTEM DESCRIPTIONS 


A liquid caoling system allows optimal engine operating temperature while preventing overheating and overcoating 
The coolant is pumped through the system by means of a water pump. Combustion heat is absorbad by the coolant in the 
course af its passage through the water hosas, water jacket around the cylinder, and through the cylinder head, The coolant 
then passes into the radiator through the thermostat and upper radiator hose. The hot coolant is couled by air in the course of 
its passage through the radiator and is then returned into the water pump through the lowet radiator hese 


SYSTEM FLOW PATTERNS 


TYPICAL 4-STROKE ENGINE 


RADIATOR 
CAP 


COOLING FAN 
RADIATOR 


TYPICAL 2-STROKE ENGINE: 


CYUNDEg THERMOSTAT 


RESERVOIR 
TANK 
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COOLING SYSTEM 


RADIATOR 


Coolant temperature is decreased by dissipating heat into the 
air by means of the radiator fins as the coolant passes through | 
the radiator tube. The larger the fin's surface area, the more 
the radiator exerts its cooling capacity. 


It is important that air is permitted to pass through the radiator 
fins so that the heat is dissipated from the coolant to the fins 
and into the atmosphere. Crushed or twisted fins will not per- 
nit heat to be dissipated because of inability of the sir to pass 
through them, resulting in lowered cooling capacity. If 1/3 or 
more af the fins are crushed or twisted, the fins should be 
repaired using a small flat blade screwdriver. 


AN 


S 


Ou 
< 


COOLING FAN 


Heat is dissipated into the atmosphere because of the 
ference in temperature between the air and the coolant which 
has absorbed the heat, 


If, however, the engine is not in operation (air around the 
radiator is stagnant) or when the atmospheric temperature is 
high, since the temperature difference betwaan the 
atomasphere and the coolant becomes smaller, heat dissipa- 
tion is decreased, adversely affecting engine capacity. 


A cooling fan maintains the cooling performance under severe 
conditions. It forces air ta flow through the radiator and around 


COOLING FAN 


wes 


AIR ABSORBED 
COOLANT HEAT 


— 


COOLED COOLANT 


the engine to dissipate heat, whether the machine is moving or 
not 


COOLING FAN SWITCH 


The fan switch automatically starts or shuts down the cooling 
fan depending on the temperature of the coolant. While the fan. 
motor switch resistance is normally too high to conduct a cur- 
rent (when the coolant temperature is low), when the coolant 
temperature rises, tha switch resistance is reduced enaugh to 
conduct current and causes the cooling fan to turn. 
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COOLING SYSTEM 
SS es ed 


RADIATOR CAP 


The boiling point of the coolant may be increased by providing 
a pressure-type cap theraafter, radistor cap! on the coolant in- 
let. The radiator cap serves ta increase the coolant 
temperature as well as to retain pressure in the cooling 
system. 


Coolant hailing point {Coolant of 50—50 mixture}. 


At atmospheric pressure: approximate 100°C (212°F) 
Under 12.8 psi (0.9 kg/cm?] pressura: 
approximate 125°C (257°F) 


[me 


As the coolant temperature increases, the difference in 
temperature between the coolant and atmosphere becomes 
greater, 

Due to the pressurized system. coolant vapor loss is preventad 
while the cooling effect is enhanced. 


The radiator cap is provided with a pressure valve and vent 
valve which maintain the pressure in the cooling system at a 
constant level 


If the pressure in the cooling system is increased due to the in- 
crease in coolant temperature, the pressure is kept constant 
by means of a pressure valve 


If the pressure exceeds the prescribed limit. the pressure valve 
is opened so that the pressure in the cooling system is 
regulated by releasing the coolant (whose volume has expand- 
ed due to the increase in temperature). The pressure at which 
the pressure valve begins to open is called the radiator valve 
opening pressure 


When the coolant temperature is decreased after shutdown of 
the engine and the cooling system pressure is reduced (with 
the coolant volume contracted), the vent valve is opened by 
atmospheric pressure and coolant from the reserve tank flows 
back into the cooling systam. 


PRESSURE 


VENT 


VALVE 
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COOLING SYSTEM 


RESERVE TANK 


As explained in the preceding paragraph “Radiator Cap", the 
reserve tank serves to temporarily store the reserve volume of 
the coalant. 

This aids ta control the coolant level in the cooling system. The 
reserve tank is connected to the radiator by means of a siphon 
tube. 


THERMOSTAT 


The thermostat is installed between the water jacket of the 
cylinder head and the radiator 


Tha thermostat helps warm up the engine by preventing 
coolant circulation when the temperature of the engine 
feoolant) is low by closing 2 valve. 


It is an automatic valve designed so that when the engine 
temperature increases, thermostat wax expands to open the 
valve, allowing tha coolant to circulate through the radiator. 


Even if atmospheric temperature varies, the thermostat con- 
trols the engine temperature at a constant level. 


Leaving the thermostat open allows the coolant to circulate. 
avon at low temperatures. This prevents optimum engine 
operating temperature and leads to overcooling. 


Leaving the thermostat closed contributes to overheating, 
since it prevents coolant circulation and prevents the radiator 
from dissipating the heat if the engine temperature exceeds 
the critical limit 


WATER PUMP 


The water pump prompts the natural circulation of the coolant 
in the coaling system, which is carried out by convection. It 
also feeds the coolant uniformly to the cylinder and cylinder 
head water jacket so that effective cooling is maintained even 
if the radiator capacity is reduced. 


When the impeller tums, cantritugat force draws the coolant 
through the water pump inlet end discharges it into the 
engine's water jacket. 


COLD ENGINE: TO RADIATOR 


FROM CYLINDER 
HEAD 


HOT ENGINE TO RADIATOR 


FROM CYLINDER HEAD 


TO ENGINE 
(CYUNDER) 


WATER PUMP 
IMPELLER 
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COOLING SYSTEM 


COOLANT 


PREPARATION 


pum 


Ra. 
mouth, skin and clothes. 
— Ħ any coolant gets ín your eyes, rinse them with 
water and consult a doctor Immediately. 
— ff any coolant is swallowed, induce vomiting. gargle 
and consult a physician immediataly, 
— Wf any coolant gets on your skin or clothes, rinse 
thoroughly with planty of water. 
* KEEP OUT OF REACH OF CHILDREN 


NOTE 


+ The sffectiveness of coolant decreases with the ac- 
cumulation of rust or if there is @ change ín the mixing 
Proportion during usage. Therefore, for best perfor- 
mance change the coolant regularly as specified in the 
maintenance schedule. 

* Use coolant designed for use in aluminum engines 
(ethylene glycol base solution] 

+ Mix only distilled, low minerat water with the antifreeze. 


Mix the distilled water and ethylene glyco! base solution with 


about 5°C [41°F] of tolerance in respect to the minimum 
temperature 


RECOMMENDED MIXTURE: 
50/50 [Distilled water and coolant) 


REPLACEMENT 


CAUTION 


+ Wait until the engine is coo! befora servicing the cooling 
system. Removing the radiator cap while the engine is 
hot and tha coolant is under prassure may cause serious 
scal 


Refill the reserve tank with new coolant. 


Remove the coolant reserve tank. Empty the coolant and rinse 
the inside of the reserve tank. 


Remove the radiator cop and drain boltis), and drain the 
coolant. 

Reinstall the drain boltist 

Refer to the Model Specific manual for drain bolt locations. 


Pour the recommended coolant through the radiator filer 
‘opening up to the filler neck. 


Reinstall the reserve tank and fit it to the upper level line with 
fresh coolant. 


Bleed sir from the system. 


or coolant is toxic. Keep it away from eyes, 


ANTIFREEZE 
SOLUTION 


(ETHYLENE 
GLYCOL BASE 


SOLUTION LOW MINERAL 


OR 
DISTILLED WATER 


CÓOLANT 
* f 


RADIATOR 
CAP 


DRAIN BOLT. 


5-6 


Date of Issue: Sep., 1988 
€ HONDA MOTOR CO., LTD. 


COOLING SYSTEM 


AJR BLEEDING FILLER NECK 


RADIATOR CAP 
Shift the transmission into neutral 


Start the engine and run it at idie for two to three minutes. 
Snap the throttle 3. 4 times to bleed air from the system. 
Stop the engine and add coolant up to filler neck. 


Check the coolant level of the reserve tank and fit to the upper 
level if the level is tow. 


SYSTEM TESTING 
HYDROMETER TEST 


Check the coolant gravity using a hydrometer. 
Look for contamination and replace Ihe coolant if necessary. 


Coolant gravity chart 


COOLANT TEMPERATURE i E 
"cPH| 9 5 | 10 15 | 20 | 25 : 30 35 | 40 |as | so 


ee | aa | an | ao TENUIT 
COOLANTRATIO % i 


z 1:699 |1008 | 1.308 | 1.008 | 1.007 | 1.008 1.005 
[-— x39: Tore [1017] 1017 [1615 
15 [1.028 | 1:027 | 1.026 | 1.025 
20 1.035 | 1034 | 1.023 
pru Ca "oss | 1088 1043 | 1082 
30 1.055 | 1.0521 051 [1.048 
E3 1:663 1.062. 1080 | 1-058 
zm 1572 [1.070 1086 | 1.068 
E 1:050 [ 1.078 [1076 | vo7« 1088 
20 1.088 | 1.084 | 1.082 [ 1.060 IC 
E) [Tosa | t.os1 | 1.05 1.075 
B r3 ‘i086 [1.095 1.082 1083 
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COOLING SYSTEM 


RADIATOR CAP TEST 


Test the radiator cap using the cooling system tester. 
Replace the cap if the relief pressure is too high or too low, or if 
the cap does not hold the specified pressure for at [east 6 
seconds, 


NOTE 


* Before installing the cap on the tester, wet the sealing 
surfaces with clean water. 


SYSTEM PRESSURE TEST 


CAUTION 


[7 Exseding the radiator cap relief pressure cen damage | 
cooing system components. 


Check that the system holds the specified pressure for at least 
6 seconds. 


H the system will not hold the specified pressure, check the 
following and correct as necessary. 

— All hose and pipe connections 

— Water pump installation 

— Water pump seal (for leakage) 


THERMOSTAT 


Remove the tharmostst (refor to the Mode! Specific manual). 


Inspect the thermostat visually for damage. 
Suspend the thermostat in heated water to check its 
operation, 


NOTE 


[ Rabiaton cap COOLING SYSTEM TESTER 


(COMMERCIALLY AVAILABLE} 


‘COOLING SYSTEM TESTER (COMMERCIALLY 
AVAILABLE) 


THERMOSTAT 


THERMOMETER 


* Do not let the thermostat or thermometer touch the pan, 
6r you will get false readings. 

* Replace the thermostat if valve stays open at room 
temperature, or f it responds at temperatures other than 
those specified 

+ Check for the correct valve lift temperature with the 
water hested to oparating temperature for 5 minutes. 
Refer ta the Model Specific manual for the specific 
temperature. 


Reinstall the thermostat. 


WATER PUMP 
MECHANICAL SEAL INSPECTION 


inspect the telltale hole for signs of coolant leakage. 
If there is leakage, the mechanical seal is defectiva and must 
be replaced. 


See the Model Specific manual for mechanical seal replace- 
ment procedures. 


If tha mechanical seal is the built in type, the water pump must 
be replaced as an assembly. 


WATER PUMP. 


TELLTALE HOLE 
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COOLING SYSTEM 


REPLACEMENT 
Drain the engine oil and coolant, 
Remove the water pump mounting bolts. 


Disconnect the water hoses and by-pass tube, then remove 
the watar pump. 


Remove the bolts and separate tha pump cover from the body. 
Replace the water pump with new one. 


Install a new O-ring into the groove in the pump cover, then in- 
stall the cover on the pump. 


Install a new O-ring onto the water pump. 


Align the water pump shaft groove with the water pump drive 
shaft and install the water pump. 


Tighten the pump mounting bolts 
Connect the water hoses and secure the bands and clamp. 


Fill the cooling system and add the recommended engine ci 


BY-PASS TUBE 


O-RING 
TRaplacet 


(Replace? 


WATER HOSE 


BY-PASS TUBE 
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6. EXHAUST SYSTEM 


SERVICE INFORMATION 61 SYSTEM DESCRIPTION s2 | 
TROUBLESHOOTING 64 s 


SERVICE INFORMATION 
mm ca 


7 Serious burns may rasuk f the exhaust system is not allowed to cool before components are removed or aei 


© Always replace the exhaust pipe gasket when removing the exhaust pipe from the engine. 

$ Note the positions of the clamps installed between the exhaust pipe and muffler, the tab on the clamp should align with the 
groove on the muffler. 

© When installing the exhaust system, install all the fastners loosely. Always tighten the exhaust clamp nut first, then 
tighten the mounting fastners. If you tighten the mounting fasteners first, the exhaust pipe may not saat properly 

© Always inspect the exhaust system for leaks after installation. 


TROUBLESHOOTING 


Excessive exhaust noise 
+ Broken exhaust system 
* Exhaust gas leaks 


Poor performance 
+ Deformed exhaust system 
* Exhaust gas leaks 

* Clogged muftier 
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EXHAUST SYSTEM 


Ts 


SYSTEM DESCRIPTIONS 


The exhaust system serves other function in addition to discharging the exhaust gas. 

Since the exhaust gas discharged from tha exhaust port is pressurized and very hot, it swells suddenly and produces a loud 
noise if it is discharged from the exhaust port directly into the atmosphere. It also lowers the exhaust efficiency as the gas is 
diffused from the exhaust part. To prevent the above problems, the exhaust gas is drawn from the exhaust port into the muf. 
fier to be swelled and is discharged into the atmosphere after its temperature and pressure are lowered. By varying the sizes 
and diameters of sections of the exhaust system, the sit/fual mixture can be drawn into the cylinder more effectively. This is 
called the EXHAUST PULSE SCAVENGE EFFECT. Utilizing this effect in exhaust system design results in significant im- 
Bravements in engine performance. especially on 2-stroke engines. 


EXHAUST PULSE SCAVENGE EFFECT 


When the exhaust valve (or port) opens with the engine on the 
exhaust stroke, the exhaust gas flows rapidly from the ex- 
haust port into the muffier. At the end of the exhaust stroke, an 
the gas flow slows down, but due to the inertia of liquid mass, 
pressure in the cylinder goes down below the atmospheric 
pressure; in other words, negative pressure is appiled to the. 
ceylindar for a short time. As the Intake valve (or scavenge port} 
opens, the air/fuel mixture quickly drawn into the cylinder. 


NEGATIVE PRESSURE 
AT END OF EXHAUST 
STROKE 


The discharged gas flows through the muffler forming a high [ EXHAUST VALVE OPENS 
speed pressure wave. Due to the inertia of liquid mess, 
negative pressure is applied to the exhaust port where the 
pressure wave had passed. When the exhaust valve (or port] 
opens on the next exhaust stroke, the exhaust gas is drawn 
‘ut by the negative pressure, and the exhaust efficiency is 
improved. 


PRESSURE WAVE 


NEGATIVE PRESSURE 
AT EXHAUST PORT 
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EXHAUST SYSTEM 


On 2-stroke engines, thera is the possibility that the air/fuel 
mixtura that was scavenged just before tha and of the exhaust 
stroke may leak aut o some degree and be discharged into the 
exhaust port. 

The gas is discharged into the muffler, forming a high pressure 
wave, This pressure wave impacts against the taper at the end 
of the muffler, rebounds, and applies a positive pressure to the 
exhaust port, The air/fuel mixture that was about to be 
discharged before the exhaust part clases is thus forced back 
ima the cylinder and the exhaust pulse scavenge effect is 
improved. 


Since the pressure wava cycle changes in accordance with the 
change in engine speed, the exhaust pulse scavenge effect is 
not always as effective es it could be at all engine speeds. 
The exhaust pulse scavenge effect is regulated to s cortein 
range of engine speed. Therefore, the exhaust system is 
dasignad to be most effective and most suitable for each 
model, depending on its intended use. 

Note that if the exhaust system is deformed due to denting or 
exhaust gas leakage, it can effect the exhaust pulse and result. 
in a drop in engine horsepower. 


COMMON EXHAUST PIPE 


The muffier of the conventional 4-stroke muhicylindar engine 
uses an independent pipe for each cylinder, but most recent 
models adopt a common exhaust pipe for all cylinders. 

The new system features a system in which the exhaust pipes 
join in tha exhaust chamber, and another in which the exhaust 
pipes are directly joined. In both systems ges pressures ex- 
hausted from individual cylinders intermingle. The pulse wave 
in the muffler, generated by the staggered combustion in ad- 
joining cylinders, promotes the "pulse scavenge effect". 
which increases exhaust energy absorption and reduces ax- 
haust noise effectively. The resuiting smaller muffler has a 
decreased capacity and increased silencing capability, due to 
the reduced weight and decreased volume 

The method of exhaust pipe connection depends on the 
cylinder arrangement or the required engine characteristics. 
For exempte, an inline four cylinder engine can be connected 
with "'4-into-1" system or "4-2-2" system etc. 


AIRIFUEL MIXTURE 


PRESSURE 
WAVES 


TAPER OF THE 
EXPANSION 
CHAMBER 


4-into-t EXHAUST. 
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7. EMISSION CONTROL SYSTEMS 


SERVICE INFORMATION 7-1 SYSTEM INSPECTIONS 75 | 
TROUBLESHOOTING 7-1 EMISSION CONTROL INFORMATION j 

LABELS 7-9 
SYSTEM DESCRIPTIONS 7-2 


SERVICE INFORMATION 


To proven age, be Suet eave the SES Gare clea aan ie passages wi compressed di. ] 


$ All hoses used in the secondary air supply and evaporative emission control systems are numbered for identification. When 
connecting one of these hoses. compare the hose number with the Vacuum Hose Routing Diagram Label (Refer to the 
Modal Specific manual) 

© Refer to the Model Specific manual for emission control system application. 


TROUBLESHOOTING 


Engine stalls, hard to start, rough idling 

+ Purge control valve faulty 

* Air vent contro! valve faulty 

+ Hoses in the emission control system faulty 


Afterburn when engine braking is used 
* Secondary air supply system faulty 
^ Hoses in emission control system faulty 


Poor performance (driveability) and poor fuel economy. 
+ Faulty air vent control valve 
+ Damaged/misconnected emission control system hoses 
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EMISSION CONTROL SYSTEMS 


SYSTEM DESCRIPTIONS 


The U.S. Environmental Protection Agency and California Air Resources Board {CARB} require manufacturars to certify that 
their motorcycles comply with applicable exhaust emissions standards during their useful life, whan operated and maintained 
according to the instructions provided. and that motorcycles built after January 1. 1983 comply with applicable noise emis. 
sian standards for ane year or 6,000 km {3,730 miles) after the time of sale to the ultimate purchaser, when operated and 
maintained according to the instructions provided. Compliance with the terms of the Distributors Warranties for Honda 
Motorcycle Emission Control Systems is necessary in order to keep the emissions system warranty in effect 


SOURCE OF EMISSIONS 


The combustion process produces carbon monoxide and hydrocarbons. Control of hydrocarbons is very important because, 
undar certain conditions, they react to form photochemical smog when subjected to sunlight. Carbon monoxide does not 
react in the same way, but It is toxic 


Honda Mator Co., Ltd. utilized lean carburetor settings as well as other systems, to reduce carbon monoxide and 
hydrocarbons. 


CRANKCASE EMISSION CONTROL SYSTEM 


The crankcase emission control system routes crankcase emissions through the air cleaner and into the combustion chamber. 
Condensed crankcase vapors are accumulated in an air/oil separator and drain tube which must be emptied periodically. Refer 
to the Maintenance Schedule for each model. The drain tube needs to be checked for oil accumulation more frequently if the 
machine has been consistantly ridden at high speeds or in rein. 


AIR CLEANER 


AIR/OIL SEPARATOR 


‘TRANSPARENT SECTION 


DRAIN TUBE 


DRAIN PLUG 


<== FRESH AIR 


— slow-sy GAS 
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EMISSION CONTROL SYSTEMS 
EXHAUST EMISSION CONTROL SYSTEM (SECONDARY AIR SUPPLY SYSTEM) 


The exhaust emission control system is composed of lean carburetor settings and no adjustment shouid be made except idie 
speed adjustment with the thrattie stop screw. 


The exhaust emission control system consists of a secondary air supply system which introduces filtered air into the exhaust 
gases in the exhaust port. Fresh air is drawn into the exhaust port whenever there is a negative pressure pulse in the exhaust. 
system. This charge of fresh air pramates burning of the unburned exhaust gases and changes a considerable amount of 
hydrocarbons and carbon monoxide into relatively harmless carbon dioxide and water. 


A reed valve prevents reverse air flow through the system. The air injection control valve reacts to high intake manifold 
vacuum and will cut off the supply of fresh air during engine deceleration, thereby preventing afterburn in the exhaust 
system. 


No adjustments to the secondary air supply system should be made, although periodic inspection ot the components is 
recommended. 


AIR INJECTION 
VACUUM TUBE CONTROL VALVE AIR CLEANER. 


Y 


EXHAUST PORT 


S 


Vo. 


REED VALVE 


Date of Issue: Sep.. 1988 
© HONDA MOTOR CO., LTD. 7-3 


EMISSION CONTROL SYSTEMS 


EVAPORATIVE EMISSION CONTROL SYSTEM {California model only) 


All Handa motorcycles and scooters sold in California for street use comply with the California Air Resources Board re 
quirements for evaporative emission regulations 


Fuel vapor from the fuel tank and carburetors is «auted into the charcoal canister where it is absorbed and stored while the 
engine is stopped. When the engine is running and the purge contro! diaphragm valve is open fuel vapor m the charcoal 
Canister is drawn into the engine through the carburetor. At the same time. tha air vent control valve is open and air is drawn 
into the carburetor through the valve. 


CARBURETORS 


PURGE CONTROL 
VALVE 


E St 
DRAIN 
CHARCOAL 
CANISTER 


AIR VENT 
CONTROL VALVE 


AIR VENT CONTROL 
valve 
HT Arione sron 


TO OPEN 
AR 


«M FRESH AIR 
4— FUEL VAPOR 


NOISE EMISSION CONTROL SYSTEM 


TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: Federal law prohibits the following acts or the causing 
thereof: (1) Tha removal or rendering inoperative by any person, other than far purposes of maintenance, repair or replace, 
mant, of any devica or element of design incorporated into any new vehicle for the purpose of noise control prior to its sale or 
delivery to the ultimate purchaser or while itis in use; or (2) the use of the vehicle after such device or element of design has 
been removed or rendered inoperative by any person. 


AMONG THOSE ACTS PRESUMED TO CONSTITUTE TAMPEHING ARE THE ACTS LISTED BELOW: 
1. Removal of, or puncturing the muffler, baffles, header pipes or any other component which conducts exhaust gases. 


2. Removal of. or puncturing of any part of the intake system. 


Lack of proper maintenance. 


n 


Replacing any moving parts of the vehicle, or parts of the exhaust or intake system, with parts other than those specified 
by the manufacturer. 


a 
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SYSTEM INSPECTIONS 


EVAPORATIVE EMISSION CONTROL 
SYSTEM (California model only) 


Check the system hasas for deterioration, clogging, damage, 
and loose joints and connections. 


Replace any hose that shows signs of damage or deterioration. 


Check the canister for cracks or damage. 


PURGE CONTROL VALVE (PCV) 


NOTE 


* The purge control valve should be inspected if hot restart 
is difficult. 


Disconnect the PCV hosas from their connections and remove 
the PCV from its mount. Refer to the vacuum hase routing 
diagram label for hose connections. 


Connect a vacuum pump ta the hose that goes to the vacuum 
tuba fitting. 


Apply the specified vacuum to the PCV. 


= : EH 
VACUUM PUMP SAN 260-MCI TO CARBURETOR 
(USA. on) (CV OUTPUT POR 


SPECIFIED VACUUM: 250 mm (9.8 in} Hg 


The specified vacuum should be maintained. Replace the PCV 
if vacuum is not maintained. 


Remove the vacuum pump and connact it to the hose fitting 
IPCV output port! that goes to tha carburetoris). 


NOTE 


- 1 the FGV has two hase figs War go to Ue car] 
turc, connect the blocked tube ant the other RE- 
tng to proven aE leaks 


Apply the specified vacuum to the PCV, 
SPECIFIED VACUUM: 250 mm (8.8 ini Hg 


The specified vacuum should be maintained, Replace the PCV 
if vacuum is not maintained. 
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Connect a pressure pump to the hose fitting that goes to the | TO CARBURETOR, TO CANISTER: 
charcoal canister. (PCV OUTPUT PORT) (PCV INPUT PORT} 
PRESSURE 


NOTE 


+ If the PCV has two hose fittings that go ta the charcoal 
canister, connect the blocked tube onto the other fitting 
to prevent air leaks. 


While applying the spacified vacuum to the PCV hose that 
Goes to the vacuum part, pump air through the canister hose. | TO VACUUM PORT 
Air should flow through the PCV and out the hose that goes to 


the carburetor. Replace the PCV if air does not flow out. vacium 
i PUMP 
PRESSURE PUMP ST-AH-255-MC7 
1U.S.A. only} 


CAUTION 


[+ Damage to the purge control valve may result from use 
of a high pressure ait source. Use a hand-oporated sir 
LL Pump only. 


Remove tha pump, install the PCV an its mount, route end 
reconnect the hoses according to the vacuum hose routing 
diagram label. 


AIR VENT CONTROL VALVE (AVCV) 


i 
VACUUM 
wore ton 
* The air vent control valve should be inspected if engine AMEN 
restet is acu s 
Disconnect the AVCV hoses from their connections and n 
remove the AVCV from its mount, Refer to tha vacuum hose. | PT 
routing diagram label for hose connections. VACUUM 
PME LH 
Connect a vacuum pump to tho hose that goes to the vacuum LH 
Me ing. 
VACUUM PUMP STAH 260 MC7 
Apply the specified vacuum to the AVCV. 
SPECIFIED VACUUM: 250 mm (8.8 in) Ha 
The specified vacuum should be maintained. Replace the 
AVCN vacuum s not maintained 
7-6 Dae of neue: Sep. 1988 
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Connect the vacuum pump to the air vant fitting on the AVCV. 
‘that goes to open sir. 


NOTE 


* If the AVCV has two hose fittings that go to open air, | 
‘connect the blocked tube onto the other fitting to pre- | 
vent air leaks. 


Apply vacuum to tha AVCV. The vacuum should hold steady. 
Replace the AVCV if vacuum leaks. 


Connect the vacuum pump to the hose that goes to the 
vacuum tube fitting. 


VACUUM PUMP ST-AH-260-MC7 


(U.S.A. only) 


Connect the pressure pump to the air vent fitting onthe AVCV. 
that goes to open air. 


PRESSURE PUMP ST-AH-255-MC7 


4U.S.A. oniy) 


NOTE 


ol 
= 


AIR VENT 
PORT 


VACUUM 
PUMP. 


TO VACUUM 
PORT 


AIR VENT PORT 


PRESSURE 
PUMP. 


[+ Ifthe AVCV nas two hose fittings that go to open air, - 
connect the blocked tube onto the other fitting to pre- 
vent air leaks. 


While applying the vacuum to the AVCV hose that goes to the. 
vacuum tube fitting, pump air through the air vent fitting. 

Air should flow through the AVCV and out the hose that goes 
to the carburetor, 


CAUTION 


[^ Damage to the air vent control valve may result from use 
af a high pressure air source. Use a hand-operated air 
jo pump only. 


Plug the hose that goes to the carburetor. 
NOTE 


+ If the AVCV has two hose fittings that go to open air, 
| connect the blocked tube onto the other fitting to pre- 
[vent air leaks. 


While applying vacuum to the AVCV hose thet goes to the 
vacuum tube fitting, apply air pressure to the air vent fitting. 


It should hold steady. 
Replaca the AVCV if pressure is not retsinad. 


Remove the pumps, install the AVCV on its mount, route and 
reconnect the hoses according to the vacuum hose routing 
diagram label. 


Ls 


VACUUM 
PUMP 


enessune C$ 
PUM 
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SECONDARY AiR SUPPLY SYSTEM 
Stert the engine and worm it up to operating temperature. 
Stop the engine and remove the air cleaner elemen. 


Check that the secondary air intake ports are clean and froe of 
carbon deposits 


Check the raed valve in the secondary air passage if the ports 
are carbon fouled. 


Disconnect the air cleaner-to-air injection control valve hose 
from the air cleaner case. 


Remove the vacuum tube from the carburetor intaka pipe; in- 
stall a plug to keen air fram entaring. 
Connect a vacuum pump to the vacuum hose. 


VACUUM PUMP ST-AH-260-MC7 
(U.S.A. only? 


Start the engine and open the throttle slighty to be certain that 
air is sucked in through the air ciganer-to-AICY hose 


If air is not drawn in, check the air cleaner-to-AICV hose and 
vacuum hose for clogging 


With the engine running, gradually apply vacuum te the 
vacuum hose. 


Check that the sir intake port stops drawing ai 
vacuum daes not bleed. 


and that the 


SPECIFIED VACUUM: Refer to the Model Specific manual. 


If air is still drawn in, or if the specified vacuum is not maintain- 
ed, install a new AICV. 


If aftorburn occurs on deceleration, even when the secondary 
ait supply system is normal, check the slow air cutoff valve for 
correct vacuum operation. 


SECONDARY 
AIR INTAKE PORT 


REED VALVE 


REED VALVE 


HOSE 
(AIR CLEANER-TO-AICVI 
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REED VALVE 


NOTE 


Certain types of secondary air supply systems have the 
reed valve built in the AICV. Refer to the Model Specific 
manual far reed valve location 


Remove the reed valve covers and reed valves. 


Check the reeds for damage or fatigue, and replace if 
necessary. 


Install a new reed valve if the seat rubber is cracked or damag- 
ed, or if there is clearance between the reed and seat. 


CAUTION 


* Disassembling or bending the reed stoppar or raed vaive 
will damage 

+ Replace the reed valve as a unit If the stopper, reed, or 

seat is faulty. 


EMISSION CONTROL INFORMATION 
LABELS 


Labels for the emission control system consist of three kinds 
of information labels as described below. 


1. Emission control information label 
— Gives basic tune-up specifications. 


2. Emission control information update tabet 
— After making a high altitude carburetor adjustment, at- 
tach this label at the specified location. 
Instructions for obtaining the update label are given in 
Service Letter No. 132. 


3. Vacuum hose routing diagram label {Californis model only 
— Route the vacuum hoses as shown on this label. 
On after '85 models, sll hoses usad in the secondary air 
supply and evaporative emission systems are numbered 
for identification, so compare the hose number with this 
label when connecting one of these hoses. 


NOTE 


TT Refer to the Model Specific manual for the location of 
each label 


EMISSION CONTROL SYSTEMS 


REED VALVE REED STOPPER 


REED i 


EXAMPLE: 


EXE a 
Ere ee 

a © 
renee eet M 
SETS Se RT 
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8. FUEL SYSTEM 


SERVICE INFORMATION 8-1 FUEL AUTO VALVE 8-8 
TROUBLESHOOTING 8-2 CARBURETOR DISASSEMBLY/ 

SYSTEM DESCRIPTION ga NSFECTION ts 
ACOH RAAT OH PUMP a7 CARBURETOR ASSEMBLY 844 
AIR GUT DFE CALE a7 PILOT(ORAIR) SCREW ADJUSTMENT 8-18 
EO age ay ACCELERATORPUMP ADJUSTMENT 8-24 
COE UNE gg HIGH ALTITUDE ADJUSTMENT 8-24 


SERVICE INFORMATION 
mmm = 


[+ Gasolina is extramoly flammable and is explosive under certain conditions. 


€ Work in a well ventilated area. Smoking or allowing flames or sparks in the work area or where gasoline is stored can cause 
a fire or explosion 


CAUTION 


ing the contro! cables will impair smooth operation and could cause the cables to stick or bind, resulting 

in loss of vehicle control. 

+ Be sure to remove the diaphragms before cleaning air and fuel passages with compressed sir. The diaphragms might be 
damaged. 


© Refer to Model Specific manual for carburetor and reed valve removal/installation. 
When disassembling fuel system parts, note the locations of the O-rings. Replace them with new ones on reassembly. 

© Before disassembling the carburetor, place a suitable container under the carburetor drain bolt loosen the bolt and drain the 
carburetor. 

© After removing the carburetor, wrap the intake port of the engine with a shop towel or cover it with piece of rape to pre- 
vent any foreign material from dropping into the engine. 


NOTE 


* M vehicle is to be stored for more than one month, drain the float bowls. Fuel left in the float bowls may cause clogged 
jets resulting in hard starting or poor driveability. 


FUEL FRESHNESS AND TROUBLESHOOTING 


Engine performance is directly related to the quality and freshnass of the gasoline consumed. Therefore, it is important to be 
sure the fuel within the motorcycle, scooter or ATV you are servicing is usable for your testing procedures. You may save 
valuable troubleshooting time by replacing fuel if its quality or age is in doubt. 


Detonation (or pinging) on acceleration is an indication that the fuel is either not of good quality or is too low in octane rating 
for your application. 


Fuel should be no more than six to eight weeks old in the case of a minor performance problem, and no more than three 
‘months old in the case of more serious performance problems. 
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TROUBLESHOOTING 


Engine won't start 
* No fuel to carburetor 
— Fuel strainer clogged 
— Fuel tube clogged 
— Float valve stuck 
— Float level misadjusted 
— Fuel tank breather tuba for hole) clogged 
— Fuel pump malfunction 
— Fuel auto valve malfunction 
* Too much fuel getting to the engine 
— Air cleaner clogged 
— Flooded carburetor 
* Intake air leak 
+ Fuel contaminatedideteriorated 
+ Slow circuit or bystarter circuit clogged 


Lean mixture 
+ Fuel jats clogged 

+ Float valve faulty 

+ Float level too low 

+ Fuel line restricted. 

+ Carburetor aw vent hole (or tube) clogged 
+ intake air leak 

* Fuel pump malfunction 

* Fuel auto valve malfunction 

+ Vacuum piston faulty (CV type only} 

* Throttle valve faulty 


ich mixture 
; Choke valve or bystarter valva in ON position 
+ Float valve faulty 

+ Float level too high 

* Air jets clogged 

* Air cleaner element contaminated 

* Flooded carburetor 


Hasitation during accelaration 
+ Accelerator pump malfunction 


Engine stalls, hard to start, rough i 
+ Fuel line restricted 

+ Ignition malfunction 

* Fuel mixture tco leanitich 

+ Fuel contaminated/detariorated 
+ Intake air teak 

* dle speed misadjusted 

+ Fuel pump malfunction 

+ Fuel auto valve malfunction 

* Air screw or pilot screw misadjusted 

* Slow circuit or bystarter circuit clogged 

* Float ievel misadjusted 

~ Fuel tank breather tube (or hole) clogged 

* Air vent control valve faulty 

+ Hoses of the emission control system faulty 
~ Purge control valve faulty 


ing 


used 


+ Air cut-off valve malfunction 
~ Lean mixture in slow circuit 

+ Secondary air supply system fauity 

* Hose of emission control system faulty 


Backfiring or misfiring during acceleration 
* ignition system faulty 
^ Fuel mixture 100 dean 


Poor performance (dri 
* Fue! system clogged 

+ Ignition malfunction 

+ Faulty air vent control valve 

+ Damaged/misconnected emission control system hoses 


ibility) and poor fua! economy 
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SYSTEM DESCRIPTION 
CARBURETOR 


As the piston begins its descent at the start of the induction 
phase (the period when the air-fuel mixture is drawn ini, 
pressure in the cylinder drops, causing air to flow from the air 
cleaner, through the carburetor and into the cylinder. The 
function of the carburetor is to atomize the fuel and create an 
air-fuel mixtura. 


As in the figures on the right, air drawn into the carburetor 
passes through constriction A. where it gains speed. The con- 
striction is known as the venturi section of the carburetor. This 
increase in flow speed is accompanied by a fall in pressure in 
the venturi, which is used to draw off fuel from the outlet. Tha. 
fuel is atomized as it is drawn into the venturi undar the 
fluanca of atmospheric pressure, and is mixed with the incom- 
ing oir. 


Carburetors ara also equippad with mechanisms for regulation 
of the air and mixture volumes. A throttle valve is used to 
ragulate the flow of air-fuel mixture, and a choke is included 
for adjusting the air flow under starting conditions. 


Types of carburetors 
Carburetors which alter the diameter of the vantur by throttle 
valve movement ara known as variable venturi types. Honda 
uses this kind of carburetor on its motorcycles and scooters. 
Carburetors in which the venturi diameter is not altered are 
called fixed venturi type carburetors. The variable venturi con- 
tinuousty changes in diameter from low to high speed in pro- 
portion to the intake air volume to give smooth aspiration at 
low speeds and improved pawer output in the high speed 
range. Honda matorccies, scooters and ATVs use one of two 
variable venturi designs. 
1. The constant venturi type (CVI: the venturi diameter is 
altered automatically by vacuum piston that rises and fabs 
to alter the diameter. {The throttle valve is installed as a 
separate mechanism. 
2. The piston valve or fiat slide type: a throttle-controlled 
piston is used to alter the venturi diameter. 


Principle of the vacuum piston operated CV type 
As the engine is started end the throttle valve opens. the air 
flow in the main bore exerts a strong negative pressure on the 
tower section of the vacuum piston (see Carburetor theoryl, At 
this point air is drawn out of the carburetor's vacuum chamber 
and pressura in the chamber drops. The diaphragm is lifted due 
to atmospheric pressure, and the vacuum piston is raised. 
When the throttle valve is closed, sis flow in tha main bore is 
obstructed. Pressure returns to that of the atmosphere and the 
vacuum piston is lowered by spring force 


VENTURI 


— 
ATMOSPHERIC, __ 


9 5 


Large dróp in pressure 


Passoa 


% 


Small drop in pressure 


AIR FLOW 


Fuel 


THROTTLE VALVE 


‘ATMOSPHERIC 
PRESSURE 


CV TYPE 
VACUUM PISTON 
THROT 

VALVE 


Pis 


TON VALVE TYPE 


TLE 
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‘Operation of systems 
The carburetor is comprised of a starting system which uses 
either a choke valve or bystarter valve, 2 float system for fuel 
supply, and slow and main jet systams etc. 


The fuel supply system varies with the degree of throttle open- 
ing and regulates fue! according to a slow system at low throt- 
tle openings (throttle opening: fully closed to 1/4 opent. At 
medium throttle openings (opening: 1/8—3/43, the main 
system's jet needle is used to regulate the fuel. The straight 
section of the jet needle regulates at 1/8— 1/2, and the jet nee- 
die clip position or jet needle tapered section diameter 
regulates at 1/4 - 3/4, When the thrattie is fully open factually 
arange of 1/2.— fully open) the fuel is regulated by the main jet 
of the main system. 


Float system 
The float chamber holds a constant level af fuel in order that 
the engine may be provided with a stable supply of the re- 
quired air-fuel mixture. 


As fuel is consumed and the level in the chamber falls, the 
float and float valve are lowered and the chamber is im- 
mediately refilled to a specified level, A rise in fuel level causes 
the float and its valve to rise, the valve contacts the valve seat 
and the tuel supply is cut off. This operation is repezted con- 
tinually as the engine is run. 


The float valve contains a spring which lightly depresses the 
valve so that it does not become dislodged from the seat by 
vibration when the vehicte is running. To keap the inside of the 
float chamber at stmosphoric pressure, there is a connection 
to the outside of the carburetor known as the air vent passage. 


An ovectiow tube is provided to vent off any excess fuel tothe 
outside at the carburetor, should the valve and seat become 
separated due to the intrusion of dirt ar othar foreign matter. 


To improve starting when the engine is cold and the fuel is not 
sufficiently gaseous, the carburetor is equipped with either a 
choke or bystarter to enrich the mixture 


Choke system> 
A valve is fitted to the air cleaner side af the carburetor. The 
valve is shut down during starting to reduce the mass flow of 
air and create an increase in negative pressure in the main 
bore. The resulting mixture is rich, having a proportionally low 
volume of air. 


The choke valve is provided with a raliat mechanism which en- 
sures the optimum opening af the valve under conditions of 
negative pressure above a certain level, thus preventing the 
supply of an over-rich mixture to the engine 


eS 


MAIN JET 
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SLOW JET and AIR SCREW 
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<Bystarter system (manuall> 
As the bystarter is opened, the bystarter circuit connects with 
the main bore. As a vacuum is created in the main bore on star- 
ting, air and fuel (drawn from the bysterter ait jet and bystarter. 
fuel jet respectively] are injected into the main bore to supply a 
rich mixture. 


<Auto-bystarter system 
The auto-bystartor PTC is a device for increasing the volume of 
tuet. itis comprised of components such as a heating element, 
thermo-wax, à liquid medium, piston and the bystarter valve. 
The principle of operation is as follows: 

When the efigine is stopped and there is no production of cur- 
rent from the alternator, the starter valve is maintained in the 
raised position by a spring. tn this position the fuel increase cir- 
cuit is fully open, ready for supply at any time. 

When the engine starts, fuel is supplied through the fuel in- 
crease circuit 

At the same time, the alternator sends current to tha PTC for 
heating. The increase in heat is sensed by the thermowex 
which begins to expand. The movement is transmitted 
through the liquid medium to the piston. set collar and set spr- 
ing, and the startar valve is depressed. As the valve is lowered, 
the jet needte starts to shut off the fuet increase circuit, which, 
after a few minutes closes fully, ending fuel compensation. 


Slow system Dow degres of opening) 
As the throttle valve is only slightly open at tow engine speeds 
(degree of opening: fully closed — 1/4), pressure on the intake 
side is low, which allows some residual gas from combustion 
being sucked back into the intake manifold where it is mixed 
with fresh charge from the carburetor. The resulting mixture is 
lean. 


Low engine speed is linked with lower compression in the 
cylinder, resutting in a richar mixture, and it is necessary to 
raise the combustion velocity. 

For this purpose, the engine includes @ slow fuel supply 
system which is separate from the main system. 


" 


AIR FLOW 


BYSTARTER 
AIR JET 
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WE FUEL ET 
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From TC HEATER 
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Piston valve type throttle valves have a cut-out on the intake 
side. The larger the cut-out, the greater the volume of air 
entering and the leaner the mixtura. 


THROTTLE VALVE 


cuT-ouT 


STAMP lindicates cur outl 
The larger the number is, 
the leaner the mixture becomes. 


(PISTON VALVE TYPE} 


Main system imedium throttia opening! 
When the throttle valve is opened to raise the engine speed, a 
greater volume of air-fuel mixture is required than for idling. 
The carburetor is equipped with the main system for this pur- 
pase. The degree of opening of the throttle valve is divided into 
two stages. 

With a degree of opening 1/8— 1/2: the air flow in the main 
bore facilitates a drawing up of the fuel from the gap between 
the jet needle and needle jet isee Carburetor Theory). The fuel 
is atomized by air which has entered the air bleed hole of the. 
needio jet holder from the main air jet 


NEEDLE 
JET HOLDER 


With a degree of opening 1/4—3/4: the fuel drawn from the 
tapered section of the jet needle is regulatad. The greater the 
valve opening, the further the tapared jet needle rises, increas. 
ing the cross sectional area for fuel passage and thus the 
volume of fuel supplied. In piston type throttle valves, the jet 
needle contains clip grooves in five stages (Stage 1, 2, 3, etc 
counted from the top). The clip position stage number in- 
creases, with an increase in the degres of throttle opening, 
raising the cross sectional area of fuel passage, and hence the. 
volume of fuel 


Size of the main jet does not affect the air-fuel mixture ratio at 
this stage, as the fuel flow at main jet is greater than st the. 
needle jet. 


SMALE 


CLEARANCE. CLEARANCE 
' (Fuel passage — (EO 
is narrow.) 


TAPER 


LARGE 


NEEDLE JET 


YET NEEDLE 


Main systom (fully opan) 
With a degree of throttle opening of 1/2— fully open, the ven- 
turi bore diameter and mass flow of air become maximum. At 
this time the volume of fuei drawn from the gap between the. 
needle jet and jet needle becomes too great end exceeds the | 
flow volume of the main jet. 


When the clearance between the needle jet and jet needle is 
too great, the fuel flow is regulated by the main jet to prevent 
an overly rich fuel-sir mixture. 


j at this point. 


Fuel is regulated — 


MAIN JET 
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ACCELERATOR PUMP + Throttle valve opens: 


When the throttle valve is opanad suddenly, air-fuel mixture | ACCELERATOR. 
drawn into the cylinder momentarily becomes lean. Because | NOZZLE 

the vacuum at the venturi drops, air flow at the venturi slows 

down and the drawn-up fuel becomes toa little compared with 

the air. To avoid thinning of the mixture under these condi- i 

tions, an accelerator pump is used for temporary enrichment, | OUTLET 

The principle of operation of the pump is as follows. GHECRMAUME: 
As tha throttle valve is opened, the pump’s diaphragm Is 

depressed by the pump rod. At this time the inlet check valve 


MS 
SEXE 

is shut, so the pump chamber undergoes a rise in pressure. The l3 775 

outlet check valve is then opened and fust is supphed to the e 

main bore via tha pump hole. INLET A 

As the throttle valve is shut down, the accalerator pump's mM ACCELERATOR PUMP 
diaphragm is returned by spring action. At this time the inlet DIAPHRAGM 


check valve is openad and fuei from the float chamber enters 
the pump chamber. The outlet check valve is closed at this 
Point to prevent air being drawn in through tha pump hole. 


* Throttle valve closes: 


AIR CUT-OFF VALVE 


When the throttle lever is turned in the “close” direction and 
engine braking is applied, the fuel mixture becomes lean. An 
ignited aivfuel mixture is discharged into the exhaust pipe, 


resulting the afterburn. To prevent this afterburn, the air cu. | VACUUM CHAMBER DIAPHRAGM 
off valve shuts the sir passage to the slow jet to temporarily 
make the fuel mixture rich. AUR PASEAGE 


With the throttle valve closed and the vacuum in the main bore. 
increased, vacuum in the air cut-off valve also increases and 
moves the diaphragm to shut the air passage 


‘This moves to the 
left to shut up the 


bin ub ca Isa niri aic A 

the diaphragm backward end opens the air passage. AIR CUT-OFF VALVE 
m ‘SPRING 

REED VALVE isi 

INSPECTION 


Refer to the Model Specific manual for removal/installation. 


Check the reed valve for fatigue or damage and replace the 
reed valvo assembly if necessary. 


Check the reed valve seat for cracks, damage and clearance 
from the taed and replace the reed valve assembly if 


necessary. 


NOTE 


* Ba sure ta replace the reed valve as en assembly. 
Disassembling or bending the reed stopper will cause 


engine trouble. REED STOPPER 
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2L -———— -———— — 
FUEL LINE FUEL TANK CAP 


NOTE 
- Rater to section 2 for fuel filter inspection 


J FUEL FILTER 


1. Check the fuel tank cap and/or fuel tank breather tube for 
clogging ino breather tube on California, on-road models) 
2. Visually inspect the fuel strainer for contamination. 
Check the fuel flow with the fuel strainer installed and with - ARROW 
the strainer removed. 
Replace the fuel strainer if it is excessively contaminated or 
if the fuel flow is not smooth, 


FUEL 
STRAINER 


NOTE 


* Note the Installation direction of the fuel strainer. Be sure 
to install it as shown in the drawing, i.e., with the cup 
facing down. Fuel flows even though the strainer is în- | 
stalled upside down, but it contaminates the inner wall 
of the strainer and prevents visuai inspection of the 
strainer. 


3. Remove the fuel valve lock nut and check the fuel strainer 
screen for contamination. Tighten the lock nut to the 
specified torque. TEAR 

[inner watts get 

contaminated, 

making visual 
inspection difficult.) 


FUEL AUTO VALVE SMALLER DIAPHRAGM 


The fuel auto valve has two diaphragms which are intercon 
nected with an aluminum link. 


LARGER DIAPHRAGM 


SPRING 


When the engine is started, vacuum force is applied to the 
smaller diaphragm through the larger diaphragm and link, the 
fuel line opens and the fuel starts to flow. 


When the engine is stopped, the diaphragms are returned to d 
their original positions by the spring and the fuel line is blocked VACUUM LINE 
by the small diaphragm, 


INSPECTION 


‘explosive under È 
certain conditions. i 


Keep flames and sparks away from gasoline and wine up spill- 
‘ed gasoline at once. 


CAUTION 


+ Be sure to remove the diaphragms from the fuel auto 
valve before using comprassed alr to blow out the sir 
passages. Compressed air will damage the diaphragms 
ar may force them off the aluminum link 
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FUEL SYSTEM 


1. Disconnect the fuel line and place it in 2 clean container as 
shown, 
NOTE 


placa acean contar under the Fol abe 
ike Refer to the Model Specific manual for replacement. 


2. Connect the fuel auto valva vacuum tube to the vacuum. 
pump and spply vacuum. Be sure that the fuel flows out 
smoothly. 

Hf the vacuum does not remain steady, it indicates the 
diaphragm is incorrectly installed or damaged. 

If the vacuum remains steady, but the fuel flow is not 
smooth, it indicates a clogged fiter or incorrectiy installed 
diaphragm. 

3. If the fuel flows without the vacuum applied, the diaphragm 
is incorrectly installed. 


Refer to the Model Specific manual for replacement procedure. 


CARBURETOR DISASSEMBLY/ 
INSPECTION 


NOTE 


~ Refer to the Model Specific manual for carburetor 
removal end disassembly/separation. 


THROTTLE VALVE/BYSTARTER VALVE 
INSPECTON 


Move each valve and be sure that it operates smoothly. 
Check the throttle valve shaft for play. 


Push the relief valve, if it is installed on the throttle valve, and 
bbe sure that it opens and closes smoothly. 


THROTTLE VALVE INSPECTION (CV type) 
Rotate the throttle drum and be sure that it operates smoothly. 


Check the throttle valve shaft for play. 


STARTER VALVE THROTTLE VALVE PIVOT 


THROTTLE DRUM THROTTLE VALVE] 
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FUEL SYSTEM 


AUTO BYSTARTER VALVE AUTO BYSTARTER 


Connect an ohmmeter to the auto bystarter wire connector 
terminals and measure the resistance. if the resistance is 
greatly out of specification, it indicates a faulty PTC in the auto. 
bystarter. Replace the auto bystarter, 


NOTE 


* The auto bystarter might be norma! if the resistance is 
| only slightly cut of specification. However, be sure to 
, check all related parts for trouble. 

+ Refer to the Model Specific manual for specified 

resistance. 


Remove tha carburetor and let it coo! down for 30 minutas. 
Insert a vinyl tube into the fuel enrichening circuit and blow in- 
to the tube. 

Air should flaw into the circuit. 


If air does not flow into the circuit, replace the auto bystarter. 


Connect the battery to the auto bystarter terminals and wait 
dor B minutes. 


Insert a vinyl tube into the fuel anrichoniog circuit and blow in- 
to the tube. 


Air should not flow into the circuit 
If air flows into the circuit, replace the auto bystarter. 


Check the resister if the auto bystarter is normal but engine is 
still hard to start ALTERNATOR 


If there is a broken wire in the resister, current will not flow to 
the PTC and the auto bystarter will not operate. 


if there is a shorted wire in tha resister, current of a higher 
voltage than specified will reach the PTC. This will cause the 
fuel enrichening circuit to close too soon, and starting will be 
difffcutt. 
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FUEL SYSTEM 
AUTO BYSTARTER REMOVAL 


Remove the bystarter cover. 
Remove the screws and set plate. 


Remove the auto bystarter from the carburator body. 


BYSTARTER 
AUTO Bys; SET PLATE 


BYSTARTER VALVE (Manual) 


Loosen the starter valve nut and remove the valve spring and 
valve, 


- Check the valve face for scores, scratches or wear and replace 
if necessary, 


Check the seat at the tip of the valve for stepped wear and 
replace if necessary 


SPRING 
If the valve seat is worn or damaged, it will not close the fuel 

line of the bystarter circuit, resulting in a constantly rich fuel 

maaan 9 Iud SEAT STARTER VALVE 


THROTTLE VALVE (Piston valve type) 
CABURETOR TOP 


CAUTION 
* Some cerburetoricables hava a one-piece mm] 


cable/carburetar top assembly. Do not try to remove the. 
throttle cable from the carburetar top. 


Remova the carburetor top and pull the throttle valve out of 
the carburetor. 


While compressing the spring, disconnect the throttle cable 
from the throttle valve. THROTTLE, 


A 


NOTE 


* If the throttle valve is linked to the cable, refer to the | 
Mode! Specific manual for each model for removal 
L disassembly steps. 


THROTTLE VALVE 


i LIC —— oo 
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FUEL SYSTEM 


Remove the jet needle retainer and jet needte from the throttle 
valve. 


Check the jet needle for stepped wear. The fuel supply to the. 
main circuit cannot be adjusted if the jet needle is worn, 


VACUUM PISTON (CV type} 


Remove the screws, vacuum chamber cover, spring, and 
vacuum piston assembly from the carburetor. 


‘Check the piston for smooth operation in the carburetor body. 


Turn the jet needle holder counterclockwise while pressing it in 
and remove it. 


Remove the spring. spring holder, jet needle, needle holder and 
washer from the vacuum piston. 


NOTE 


Certain models are not equipped with a spring holder: j 


Check the jet meadle for stepped wear and replace i 
necessary, 


Check the vacuum piston for damage and replace if necessary. 


Check the diaphragm for damage, pin holes, wrinkles and 
bends and replace if necessary. 


Air leaks out of the vacuum chamber if the diaphragm is 
damaged in any way--even a pin hole. 


8-12 


SPRING 


JET NEEDLE à IET NEEDLE 


NEEDLE CLIP RETAINER 


VACUUM. 
CHAMBER COVER 


VACUUM PISTON ASSEMBLY 


JET NEEDLE HOLDER. 


WASHER 
(SPRING HOLDERS 


JET NEEDLE 
HOLDER 


(9 


DIAPHRAGM JET NEEDLE 


SPRING 
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FUEL SYSTEM 
FLOAT/JETS 


Remove the Host chamber. 
Remove the float pin, float and float valve 


Check the faat for damage. If it is a hollow float type, aiso 
check it for deformation and fuel in the float 


Check the float valve and valve seat for scores. scratches, 
clogging and damage. Replace if necessary. 

Check the tip of the ficat valve, where it contacta the valve 
Seat, for stepped wear or contamination. Replace the float 
valve if its tip ia worn or contaminated. A worn or con. 
dminsted valve does not seat properiy and will eventually 
flood the carburezor. 


Remove the valve seat, if it can be removed, (Refer to the 
Model Specific manual.) 


Replace the sealing washer, 


Check the filter far demage or clogging. Blow the fiter with 
low pressure air and clean it. 
Remove the main jet, needte jet holder, needle jet and slow jet. 


NOTE 


p Not afi carburetors have a removable needle jet and caw | 
LL Jet. (Refer to the Model Specific manual.) 


Turn in the pilot for air) screw and record the number of turns it 
takas before it seats lightly, 


NOTE 


* Do not force the screw against its soat; the saat will be 
damaged. 

* Motorcycles with emission control system: Refer to 
Page 8-18 for pilot før sir! screw remaval. i 


Clean the jets with cleaning solvent and, if necessary, blow 
open with compressed zir. 


I the motorcycle is equipped with an accelerator pump, blow 
hen the fuel passages in the float chamber with low pressure 


FLOAT VALVE 


FLOAT PIN 
al 
TIP OF THE 
FLOAT VALVE 
FLOAT 
VALVE 
VALVE Seat 
L FILTER SEAT 
4 
Sante NEEDLE JET 
STOP SCREW NEEDLE JET 
HOLDER 


a 


o stow aer 


PILOT SCREW 
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FUEL SYSTEM 


ACCELERATOR PUMP 
Remove the screws and diaphragm cover. 
Remove the spring and diaphragm. 

Check the rod for bends or damage. 

Check the diaphragm for damage or pin holes 


Damage to the rod and/or diaphragm reduces the efficiency of 
the pump, leading to “hunting” during acceleration 


Blow apen the fuel passages in the diaphragm caver with low 


DIAPHRAGM. 


RoD 


DIAPHRAGM 


Pressure air, 


AIR CUT-OFF VAVLE 


Remove the screws, air cut-off valve cover, spring, diaphragm 
and O-ring. 


Check the diaphragm for damage or pin holes. 
Check the O-ring for damage or fatigue 


A worn O-ring and/or damaged diaphragm causes air to leak 
from tha air cut-off valve vacuum chamber 


Blow open air passages in the cover with compressed air. 


DIAPHRAGM 


CARBURETOR CLEANING 


After removing all parts, blow open air and fuel passages in tha 
carburetor body with compressed air, 


CAUTION 


| * Cleaning tho aic and fost Passages with a pieca of wira | 


will damage the carburetor body or fus! pump. | 
* Remove the diaphragms to prevent damage to tham 
before using air to blow open the passages. 


CARBURETOR BODY 


CARBURETOR ASSEMBLY 

AIR CUT-OFF VALVE 

Install the diaphragm on the carburetor body. 

Install the O-ring with its flat side pointed downward 

install the spring an the cover and install the cover on the car- 


buretor body. Be sure that the diaphragm and O-ring do mut ix 
terlere with the cover, 


piapandom l 
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FUEL SYSTEM 
ACCELERATOR PUMP 


Align the projections on the diaphragm with the grooves in the 
float chamber. 


install the spring on the diaphragm cover and install the cover 
(on the float chamber being careful not to pinch the diaphragm. 


Adjust the accelerator pump (page 8.24) 


FLOAT/JETS ASSEMBLY 


Install the needio jet, neadie jet holder, main jet, slow jet, throt- 
tHe stop screw and pilot (or siri screw on the carburetor body. 


Tighten the pilot (ar air screw until it seats lightly, then turn it 
Qut as much as the number recorded during removal. 
CAUTION 


+ Tightening the pilot (or air) screw against Us seat wil | 
damage the seat. 


NOTE 


PROJECTIONS 
oe 


neem 
f NEEDLE m 
e JET HOLDER. 
ead 
PILOT SCREW SLOW JET 


* Be surs to install the needle jet with the smaller hole 
toward the float chamber. 

* Install the pilot (ar air! screw and its O-ring and washer in 
the order as shown in the drawing. If the pilot (or air) 
screw and carburetor body are replaced with the new 
ones, adjustment is necessary. 

+ Motorcycles with emission control systems: Refer to 

| Page 8-20 for the pilot (or air] screw installation [U.S.A 


only). 


Install the float, float vatve and float pin. 


Install the O-ring on the float chamber and tighten the fiogt 
chamber with the screws. 


NOTE 


T^ it the toat valve must be hung kom We How arm lip. | 
ote the installation direction of the float valve. | 


FLOAT VALVE FLOAT PIN 
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FLOAT CHAMBER 


NOTE 

[7 Chack the fiat eval after checking the Rast valve and 
float ipage 8-13). 

+ Sot the float level gauge so that it is perpendicular to the 
Hloat chamber face and in line with the main jet. 


L 


MAIN JET 


Sot the carburetor so that the tip of the float valve just con- 
tacts the float arm lip, Be sure that the float vaive is securely in 
contact with the valve seat. 


Measure the float level with the float level gauge. 


FUEL SYSTEM 
FLOAT LEVEL INSPECTION 
N 


FLOAT LEVEL GAUGE 


FLOAT LEVEL GAUGE 074010010000 


If the level is out of specification and the float arm lip cen be 
bent, adjust the float level by bending the Ii justable 
floats must be replaced. 


NOTE 
r 


* Be sure to keep the flost level at the specified height. If 
the float level is low/high, fuel mixture becomes 
L__leanvrich. 


VACUUM PISTON (CV type} 


install the washer on the jet needle and insta! the jet needle in 
‘the vacuum piston. 


(instal the spring holder with its pawls aligned with the 
Grooves in the piston, if installed.) 


Install the spring. 


Turn the jet needle holder clockwise while pressing it into the 
vacuum piston until it locks. Projections on the vacuum piston. 
and jet needle holder should be aligned after turning. 


VACUUM PISTON 


JET NEEDLE 
HOLDER 


Install the vacuum piston on the carburetor body. 


Lift the bottom of the piston with your finger to set the 
diaphragm rib in the groove in the carburator body. 
Install the spring. 


Install the vacuum chamber cover with its cutout aligned with 
the hole in the tab of diaphragm. 
NOTE 


* Ba careful not to pinch the diaphragm, and to keep the 
spring straight. 


[m E | 


Align. 


8-16 


Date of issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


THROTTLE VALVE (Piston valve type) 


NOTE 
* Cabie-operated throttle valva type carburetor lahronie | 
valve is connected to the cabie via tha link): Refer to the 
Model Specific manua! for throtie valve removal! 
disassembly 


lastall the clip on the jet needle. (Refer to the Model Specific 
manual for the standard clip position.) 


Install the jet needle into the throttle valve and secure with the 
retainer. 


Route the throttie cable through the spring and compress the 
spring fully, 


Attach the throtrla cable end to the bottom of the throttle 
valve and thread the throttle cable through the slot in the 
valve. 


Align the cutout in the throttis valve with the throttie stop 
Screw on the carburetor body and install the valve on the 
carburetor. 


NOTE 


+ Be sure that the throttle velve cutaway is toward the air | 
cleaner case side as it determines the volume of air for | 
fue! mixture 


FUEL SYSTEM 


lip is set in 
the grooves, 
tha richer the 
mixture 
becomes. 


E 


NEEDLE 


zn s 


cur 


cup 


ETAINER 


N 


Jer 
NEEDLE | 


THROTTLE VALVE 


SPRING 


CUTAWAY 


CUTOUT, 


BYSTARTER VALVE (MANUAL) 


Install the starter valve, spring and nut. 


ep., 1988 


[STARTER VAL VE. 


VALVE NUT. 


VALVE SPRING 
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FUEL SYSTEM 


AUTO BYSTARTER 


Apply a small amount of grease to the O-ring and install the 
auto bystarrer inta the carburetor hody. Refer to the Model 
Specific manual for the auto bystarter installation angle, 


Secure the auto bystarter with the set plate and screws. 
Install the auto bystarter cover. 


CARBURETOR SEPARATION/ASSEMBLY/ 
INSTALLATION 


Refer to the Model Specitic manual for carburetor separa- 
tionvassembiy, 


Check and adjust the carburetors as described below after the 
assembly, 


Move the choke arm by hand and be sure that the starter valve 
operates smoothly, 


Rotate the throttle drum and be sure that al! the throttle valves 


open and close smoothly. 


Turn the throttle stop screw to align the throttle valve with the 
edge of the by-pass hole in the base carburator, (Base car. 
buretor is the one on which the throttle stop screw is installed. 
Refer to the Made Specific manual.) 


Align each throttle valve with the by-pass hole edge by turning 
the synchronization adjusting screws. (Refer to the Model 
Specific manual for the location of each synchronization 
screw.) 


Install the carburetor and adjust the synchronization. 


PILOT (OR AIR) SCREW ADJUSTMENT 
PILOT (OR AIR) SCREW REMOVAL 


NOTE 


[7 et i pot or an sera ara ater enger ui] 
justments ere within specifications. i 
+ The plot screw tr a serow fs factory pre-set and 
shoul ret be removed les te cancers bene 
res 
+ The screw imiter cap for plug) ie oct instale to pre- 
vent risaduntmert De hot temasa te Wate ce 
ph! ues the screw is being renee 
PLUG TYPE ONLY: Cover al araning wh tpe to keep 
meti ponte ut ten the pg og | 


AUTO BYSTARTER 


SET PLATE 


CHOKE ARM 


THROTÍLE DRUM 


S 


BY-PASS HOLE 


SYNCHRONIZATION 
ADJUSTING SCREWS 
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FUEL SYSTEM 


Using a pair of pliers, break off the pilot screw (ar air screw? 
limiter cap and discard it. 


Turn the pilot screw (or sir screw) in and carefully count the 
number of turns before it seats lightly. 


Make a note of this to use as a reference when reinstalling the 
pilot screw. 
CAUTION 


* Tightening the pilot (or 
damage tha seat. 


} screw against its seat will | 


CARBURETOR 
O-RING 


WASHER d 


as. 
LS 


LIMITER cap PILOT SCREW 


Remove the pilot (or air) screw and inspect it. Replace it 
worn or damaged. 


Plug type 


Center punch the pilot screw (or sir screw! plug ta center the 
drill point. 


Drill through the plug with a 4 mm (5/32 in} drill bit. Attach a 
‘rl stop to the bit 3 mm (1/8 in} from the end to prevent drill. 
ing into the pilot screw. 


CAUTION 


+ Use extrema care when drilling into the 


pilot tor aij | L 
Soraw to avoid damaging it. 
L E 


Force a solt-tapping 4 mm screw (H/C 069399, PIN 
83903 3541) into the drilled plug and continue tuming the 
screwdriver until the plug rotates with the screw. 


Pull on the screw head with pliers to remove the plug. 


Use compressed air to clean the screw area end ramove metal 
shavings, 


Turn the screw in and carefully count the number of turns until 
it seats lightly, Make a note of this to use as a reference when 
reinstalling the screw. 


CAUTION 


7 "Tightening the pilot (or al) screw against it seat wai] 
damage the saat, 1 


Remove the screw and inspect it. Replace it if it is wom or 
damaged. 
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Install the screw and return it to its original position as noted 
during removal, 


Perform the pilot screw (or air screw) adjustment if a naw 
screw is installed. 


NOTE 


I". ityou replace ine piot screw in one Carburetor, you must | 
enlace the pilot screws in the other carburetors for pro- | 
per pilot screw adjustment. H 
* Do not install a limiter cap or plug over a pilot (or air) 
|__setew untit the screw has been properly adjusted. 


PILOT SCREW ADJUSTMENT 


IDLE OROP PROCEDURE (4 stroke, multi-corbureror, eris- 
slons contrai applicable models} 


NOTE 


* Make sure the carburetor synchronization i& within] 
Specification before pilot screw adjustment | 
* The pilot screws are factory ar Fees | 


necessary unless the pilot screws ara replaced, 
* Use a tachometer with graduations of 50 rpm or smaller 
shat will accurately indicate a 50 rpm change. 


1: Turn each pilot screw clockwise untit it seats lightly, then 
back it out to the specification given. This is an initial sec 
ting prior to the final pilot screw adjustment. 


INITIAL OPENING: Refar to the Mode! Specific manual. 


CAUTION 


[+ "Tihtoring the pilot serow against ia seat wit damage | 
the saat, 


2. Warm up the engine to operating temperature. 
Ten minutes of stop and go driving is sufficient. 

S. Attach a tachometer according to its manufacturer's 
instructions. 

4 Adjust the idle speed to the specified rpm with the throttle 
stop screw. 


IDLE SPEED: Refer to the Model Specific manual 


Tatil Plot screws 1/2 turn out from the initial seing. 
1t the engine spaed increases by $0 rpm or more, tum all 
pilot screws out by successive 1/2 tum increments until 
engine speed does not increase. 

Adjust the idle spesd with the throttle stop screw. 

B. Turn the No. 1 carburetor pilot screw in unti the engine 
Speed drops 50 rpm. 


FUEL SYSTEM 
PILOT (OR AIR) SCREW INSTALLATION CARBURETOR 
EN 


wasran 
sranc—-fj 


PILOT SCREW 
BL Lumiten cap 
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FUEL SYSTEM 


x 9. Tum the No. 1 carburetor pilot scraw counterclockwise to 
‘he final opening from the position obtained in step 8. 


FINAL OPENING: Refer to the Modal Specific manut. 


10. Adjust the idle speed with the throttle stop screw. 

11. Perform steps 8, 9 and 10 for all the carburetor pilot 
screws 

12. Install the new ümiter cap (or plug) onto the pilot screw 
head (nage 8-23}, 


IOLE DROP PROCEDURE (4 stroke, single carburetor, 
emissions control applicable models) 


NOTE 


* Tha pilot screw is factory pre-set and no adjustment is | 
necessary unless the pilot screw is replaced. 
Use a tachometer with graduations of 100 rpm or 


PILOT SCREW 
Smaller that will accurstely indicate o 100 rpm change. | 


1, Turn pilot screw clockwise until it seats lightiy, then back 
it out to the specification given. This is an initial setting 
prior to the final pilot screw adjustment. 


INITIAL OPENING: Refer to the Model Specific manual. 


CAUTION 


2. Warm up the engine to operating temperature, 
Ten minutes of stop and go driving is sufficient. 

3. Attach a tachometer according to its manufacturer's 
instructions. 

4. Adjust the idle speed with the throttle stop screw. 


IDLE SPEED: 


later to the Model Specific manual. 


5. Turn the pilot screw in or out slowly to obtain the highest 
engine speed. 

6. Readjust the idle speed with the throttle stop screw. 

7. Tum the pilot screw in gradually until the engine speed 
drops 100 rpm (50 rpm on some models.i 

8. Turn the pilot screw counterclockwise to the final opening 
from the position obtained in step 7 


FINAL OPENIN 


iefer to the Madel Specific manual. 
8. Readjust the idle speed with the throttle stop screw. 


10. install the new limiter cap tor plug) onto the pilot screw 
head ipage 8 23). 
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FUEL SYSTEM 
AIR SCREW OR PILOT ADJUSTMENT > 


BEST IDLE PROCEDURE (4 stroke, all modais) 


NOTE 


+ The air or pilot screw is factory pre-set. Adjustment ig 
nar necessary unless the carburetor is overhaufed or a | 
new air or pilot screw is installed, 1 


CAUTION 


[^ tid the a or ior cas gue RE ma M] 
L arnaga tho sta A 


T- Turn the air or pilot screw clockwise until it seats lightly, 
then back it out to the specification given, This is an intel 
‘Setting prior to the final ait or pilot scraw adjustment, 


AIR OR PILOT SCREW OPENING: Refer to the Model 
Specific 
manual, 


2. Warm up the engine to operating temperature 
Ten minutes of stop and go driving is sufficient. 

3. Stop the engine and connect a tachometer 

4. Start the engine and adjust tha idle speed with the throttle 
Stop screw. 


IDLE SPEED: Refer to the Model Specific manual 


5. Turn the ait or pilot scraw in or out slowly to obtain the. 
highest engine speed. 

6 Readjust the idle speed to the specified value with the throt- 
te stop screw. 

7 Make sure that the engine does not miss or run erratically. 
Repeat steps 5 and 6 until engine speed increases 
smoothly. 

8. Readiust the idle speed with the throttle stop screw. 

9. Install tha limiter cap ior plug) on to the air or pilot screw 
head {if applicable. (page 8-23). 


AIR SCREW ADJUSTMENT (2-stroke engine oniy) 
Warm the engine up to operating temperature. 


Turn the air screw clockwise until it seats lightly, then back it 
Qut to the specification given. 


AIR SCREW OPENING: Refer to the Model Specific menuai. 


CAUTION 


[7 Tahini sew spiri sen i deg] 
Pu j 
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AIR SCREW 
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FUEL SYSTEM 


Adjust the idle speed with the throttle stop screw. 
IDLE SPEED: Refer to the Model Specific manual, 


Rev the engine up slightly from the idle speed and make sure 
that engine speed rises and returns smoathly. 


Adjust by turning the air screw in or out within a 1/4 turn if 
necessary. If the engine cannot be adjusted by turning the air 
Screw within a 1/4 turn, check for ather engine problems. 


LIMITER CAP {OR PLUG) INSTALLATION 


LIMITER CAP. 
If the pilot screw for sir screw) is removed, a new limiter cap 
must be installed after the screw is adjusted. 


After adjustment, coment the limiter caps over the screws, us- 
ing LOCTITE* 601 or equivalent. The 

Placed against its stop as shown preves 
ment that would enrich tha fuel mixture. 


Pilot screw: the limiter cap position permits clockwise rotation 
end prevents counterclockwise rotation. 

Air screw: the limiter cap position permits counterclockwise LIMITER CAP 
rotation and prevents clockwise rotation. 


NOTE 


Do not turn the pilot screw (or ait screw) when installing. 
|. _the limiter cap. 


LIMITER PLUG 
Drive new pilot screw tor air screw? plug into the pilot screw — 
for air screw) bore with a 7 mm valve guide driver (PIN 
07842 8230000] 


When fully seated the plug surface will be recessed 1 mm. 


LE C^ MITER PLUG 
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FUEL SYSTEM 
ACCELERATOR PUMP ADJUSTMENT PUMP ARM 


To 
wor i mo 
[+ Accelerator pump adjusunant is not necesa wass] 6 Sex 
LL the adjusting screw is replaced. i aA ] RO 
Adjust the idle speed PEE n MO 
Adjust the throttle grip free play H i ‘| 

P 
Measure the clearance between the accelerator pump rod and PUMP 
pump arm. A-ROD 


CLEARANCE: Refer to the Modei Specific manual 


ü the clearance is not within specification, adjust the 
Clearance by carefully bending the pump arm or by turning the 
adjusting screw, (Refer to the Model Specific manual.) 


HIGH ALTITUDE ADJUSTMENT 
(U.S.A. only) 


When the vehicle is to be operated continuously above 6,500 
feat (2,000 mi the carburetor must be readjusted as follows to 
improve driveability and decrease exhaust emission. 

Warm up the engine to operating temperature. Ten minutes of 
Stop and go driving is sufficient, 

Turn the pilot screw clockwise to the specified opening tor 
Turn the air screw counterctockwise to tho specified opening ] 


Refer to the Model Specific manual for standard end high 
altitude setting, 

UPDATE LABEL 
NOTE 


~ This adjustment must be made at high altitude to ensure 
Proper high altitude operation. 

* On some models the standard main jet must be replaced 
with an optional, smaller high altitude jer. 


‘YORCLE EISSIDA CONTROL INFORMATION UPDATE 
ANDA MOTOR CE, UTD. 


THIS VEHICLE MAS BEEN ADIUSTED T0. QD 


IMPROVE EMISSION CONTROL PERFORMANCE 
LOOK NC ALTITUDE! 

ALTITUDE PERFORMANCE. ADILSTMENT MSTRIETINS 
ARE AVAILABLE AT YON AUTEORIZED MONDA DEALER, 


Attach 2 Vehicle Emission Control Information Update Label in 
the location specifisd in the label position illustration. (Refer te 
The Model Specific manual for the specified position.) 


NOTE 


[> Do not attach the label ta any pon War can be eei] 
L.. removed from the vehicle 


Emm 


Operation at an altitude tower than 8,000 foot (1,500 mi 
the carburetors adjusted for high attitudes may 

tase the engine ta idle roughly and the engine may stall 

in traffic. d 


When the vehicle is to be opereted continuously below 5,000 
feet (1,500 m), turn the pilot screw counterclockwise ithe 
Screw clockwise] to Its original position and reinstall the star. 
dard main jet {as necessary), and adjust the idle speed to the 
Specified rpm. 


Be sure to make these adjustments at low aititude 
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9. CYLINDER HEAD 


SERVICE INFORMATION S-1 VALVE SPRINGS 9-8 
TROUBLESHOOTING 9-1 VALVES EE 
SYSTEM DESCRIPTION 9-2 VALVE GUIDES 9-9 
CAMSHAFT 35  VALVESEATS 9-11 
ROCKER ARM, ROCKER ARMSHAFT 96 CYLINDER HEAD ASSEMBLY 9-14 
CYLINDER HEAD INSPECTION 97 INITIAL CAMSHAFT LUBRICATION 9-15 
CYLINDER HEAD DISASSEMBLY 98 


SERVICE INFORMATION 


Z Refer ro Engine Testing, section 3, for cylinder compression and leak-down testing. 
Remove accumulated carbon from the cylinder head of two-stroke engines as described in the Mode! Specific manual 


inspection. 
C Were feassembhy, lubricate the siding surfaces of the parts (see each Model Specific manual far lubrication. 
X When disassembling, mark and store the disassembled parts to ensure tax they are reinstalled in their proper locations, 
© Mosen the cylinder haad bolts in a crisscross pattern in two or threo steps han Outside to center and fram small diameter 
to large diameter. 
© When tightening cylinder head bolts 
Z hue the bolts and nuts to the specified torque in the sequence described in Modet Specific manual, orit the sequence 
js nat described, tighten according to the following general rule, 
~ Qone-ligmen the bolts and nuts, then torque large bolts and nuts before smali ones in a crisscross pattern from innar-to. 
outer in two or three gradual steps 
^ our c, longer clear which bolt belongs in which hole, insert all bolts in the holes and check tha exposed lengths: each 
should be axposad the same amount. 


TROUBLESHOOTING 


Engine top-end problems usually affect engine performance. These can he diagnosed by a compression or teak down test, or 
by tracing noises to the top-end with a sounding rod or stethoscope 


Rough idie 
* Low cylinder compression 
~ Incorrect valve adjustment (sae section 2) * Incorrect decompression adjustment 
— Burned or bent valves 
- incorrect valve timing Compression too high 
— Broken valve spring 7 Excessive carbon build-up en piston or combustion 
— Uneven valve seating chamber 


* Cylinder head 
— Lesking or damaged head gasket 
= Warped or cracked cylinder head 

+ Cylinder, piston [ses section 10) 7 Sticking valva or broken valve spring 

* Leaking crankcase primary compression ; Damaged or worn camshaft 
(Zetoke énginat + Loose or worn cam chain 
= Blown sakean desket + Worn or damaged cam chain tensioner 

+ Worn cam sprocket teeth 
- Damaged crankshaft oi! seat 
a + Worn rocker acm andior shaft 


Excessive noise 
> Incorrect valve adjustment 


Excessive white smoke {4-stroke engine! ick sara rte 
+ Worn valve stem ar valve guide pico eier weiss 
* Damaged stem seal ire pressor adjustrient 


Seized engine 
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CYLINDER HEAD 

SYSTEM DESCRIPTION 

CONSTRUCTIONS 

As ovlinder heads are subject to considerable combustion heat and pressure, iece aluminum casting 
inh Considerable strength and cooling capability. Air-cooled engines are prosit sac cooling fins, and liquid-cooled 


Sraines with à water jacket, respectively, necassary to cool the engine, 
«uo cylinder head encloses a combustion chamber. A hemisphere shape is most common, providing a minimum possible 


ore airffusl mixture in the squish areas between the piston and cylinder heed ane forcing it to the center of the combustion 
chamber. There is also the added advantage of decreased carbon sanese. 


The construction of the cylinder h 
figuration containing extra parts, due to the necessity of valve actuating roschasne i and exhaust ports. Furthermore, the i 

jrect relation to the engine performance. There is therefore a 
Tendency to adopt a layout allowing a very direct inlet for a smoother arnam mixture, by aligning the intake port from tha car. 


2-STROKE ENGINES 
COOLING FIN E CYLINDER HEAD 


CARÉURETOR 


INTAKÉ PORT 
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TENSIONER WEDGE 
SPRING 


CAM CHAIN. 
TENSIONER 


CAMSHAFT 
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ises chain noise. 
The automatic cam chain tensioner 
inst any countar-pressure. This pro- 


REAR CYLINDER 
MAN CYLINDER EXHAUST CAMSHAFT 
INTAKE CAMSHAFT 
FRONT CYLINDER 
INTAKE CAMSHAFT 


FRONT CYLINDER 
EXHAUST CAMSHAFT 


CRANKSHAFT 


CYLINDER HEAD 


VALVE LIFTER MECHANISM/ARRANGEMENT 


Guo currant camshaft srrangement in 4-stroke engines can be divided into Single Over Head Camshaft (SOHC) and Double 
Over Head Camshaft (DOHCI configurations. 

ha SOHC follows the basic design of 4-stroke engines, operating IN and EX valves through rocker arms with one camshaft. 
Compared to the DOHC, the SOHC type is less expansive 1o manufacture and is easier to mali due to the reduced number 
Of parts. However. "valve jump” (where the valve cannot accurately fallow the cam wher te engine rotates at high speedi 
the positi, ar a the valve to contact the piston, and causing severe engine damage. To decret salon mass and reduce 
IRE Possibility of engine damage during high engine speeds, 4-stroke engines requiring high power generally use the DOHC 
design in which the valves are operated directly with two separate camshetts for IN Gnd CX valves. 


que DOHC configuration can be of two designs: a type pressing the valve bucket directly, or a ype lifting the valva through 
{hs use af a rocker arm. For the former, a shim is provided in the bucket tor valve clearance adjust cee The valve clearance is 


Some types have 2 smal! shim 
tuating mechanism weight. 
Some DOHC types are also equipped with rocker arms, allowing easier adjustment of valve clearance 


ROCKER ARM 


EXAMPLE OF DOHC WITH VALVE BUCKET TYPE 


CAMSHAFT 


ET 


VALVE SPRING 
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CYLINDER HEAD 


CAMSHAFT 
CAMSHAFT INSPECTION 


Inspect the cam lobes and replace cams that are worn, scored 
or scratched. 


NOTE 


[> Inspect the rocker arm if the cam lobe Is worn or 
|. damaged. 


Inspect the journal surfaces. Replace the camshaft if any of 
the working surfaces are worn, scared or scratched. 


NOTE 


JOURNAL 


CAM LOBES 


CAM 
HEIGHT 


i 


* Inspect the oil passages and camshaft holders for wear 
or damage if the journal surface is worn or damaged. 


Measure the journal O.D. and cam height. Replace any cam- 
shaft if its measurements are beyond the service limits. 


Check camshatt runout with a dial indicator. 
Support both ends of the camshaft with V-blocks. 


CAMSHAFT BEARING INSPECTION 


Check that the bearing inner race fits the camshaft tightly 
without play. 


Turn the auter race and check that tho bearing turns smoothly 
and quietly. 


CAMSHAFT OIL CLEARANCE INSPECTION 


The oil clearance is the difference between the camshaft 
holder I-D. and the journal O.D. 


Measure tha camshaft holder journal I.D. with a cial indicator. 
Subtract the camshaft journal O.D. fram the camshaft holder 
journal I.D. to obtain the ail clearance. 


When the service limits are exceaded, replace the camshaft 
and recheck the oil clearance. 


Replace the cylinder head and camshaft holders if the 
Clearance still exceeds service limits 


BEARINGS 


CAMSHAFT 


CAMSHAFT HOLDER 


Date of Issue: Sep., 1988 
€ HONDA MOTOR CO., LTD. 


9-5 


CYLINDER HEAD 


If a dial indicator cannot be used, measure the oil clearances 
using plastigauge: 


Clean off any ait from the camshaft journals 


Put the camshaft in the cylinder head and place a s 
Plastigauge on top of each camshaft journal 


CAMSHAFT 


PLASTIGAUGE 


Install the camshaft holders and tighten the mounting bors to 
the specified tortue. (Reter to the Model Spaai m 
the correr torque specification] 

Note 

E Do hot UID YI ] 


Remove the camshaft holders and measure the width of each 
Plastigauge. The widest thickness determines the oi 
clearance, 


When the servica limits are exceeded, reptace the camshaft 
and recheck the ail clearance, 


Replace the cylinder head and camshaft holders if the 
clearance still exceads service limits. 


ROCKER ARM, ROCKER ARM SHAFT 


Inspect the sliding surface of the rocker arms for wear or 
Gamage where they contact the camshaft, or for clogged ail 
holas. 


Measure the LD, of each racker arm. 
Measure each rocker arm and shaft D.D. 


inspect the shaft for wear or damage and calculate the shaft to 
focker arm clearance, 


Replace tha rocker arm andior shaft if the measurements ex- 


ceed the service limits. 


SUDING SURFACES 


ROCKER ARM SHAFTS 


9-6 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


CYLINDER HEAD INSPECTION 
SOLVENT TEST 


Remove the cylinder head. 
Bc sure that the valve is installed on the cylinder head and 
placa the cylinder head with the intake port toward up. 

Pour the kerosine from the intaka port into the cyünder head. 
Wait for a few minutes, then check the combustion chamber 
side valve area for kerosine leakage. 


With the exhaust port toward up, pour the kerosine from the 
exhaust port into the cylinder head, wait for a few minutes, 
and check for kerosine leakage 


If kerosine leaks from around the valve, it indicates faulty seal- 
ing of the valve seat. Remove the valve from the cylinder head 
and check e fallowing. 

* Valve seat for damage (page 9-11) 

* Valve seat contact face (page 9-11) 

+ Valve stem for bend or damage (page 9-8} 


WARPAGE INSPECTION 


Remove carbon deposits from the combustion chember and 
clean off the head gasket surfaces. 


NOTE 


* Gaskets will come off easier if soaked in high flash-point | 
cleaning solvent. i 


CAUTION 
[7 aeo deri ra paskat and assem shoes] 


Check the spark plug hole and valve areas for cracks. 


Check the cylinder head for warpage with a straight edge and 
feeler gauge. 


Repair or replace the cylinder head if warpage exceeds the ser- 
vice limit. {Refer to the Model Specific manual) 


CYLINDER HEAD 


eem NC [ 


; STRAIGHT evee | 


1988 


9-7 


CYLINDER HEAD 


CYLINDER HEAD DISASSEMBLY 


Remove the cylinder head according to the Model Specific 
manual, 


Remove the valve cotters with the valve spring compressor. 


TOOL: 
VALVE SPRING COMPRESSOR 07757—0010000 and 
ATTACHMENT 


las necessary) 


CAUTION 


* Compressing the valve springs more than necessary will 
cause loss of vaiva spring tension. 


E VALVE SPRING COMPRESSOR | 


Remove the valve spring compressor, then remove the re- 
tainers, valve springs and valves. 


NOTE 


+ Mark the valves so they can be replaced in their original 
Positions for installation later. i 


Remove and discord the stem sez! if necessary. 


NOTE 


* Do not reuse the removed stem seal 


RETAINER 
OUTER SPRING 
A 
N 
EN INNER. 
SPRING 


STEM SEAL 


VALVE 
SPRING SEAT 


VALVE SPRINGS 


Measure the fres length of the inner and outer valve springs. 


VALVES 


inspect each valve for bending, burning, scratches or abnor- 
mal wear, 


Insert the valves in their original positions in the cylinder head. 
Check that each valve moves up and down smoothly, without 
binding. 
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CYLINDER HEAD 


Measure and record the valve stem O.D. in three places along 
the valve guido sliding ares. 


Replace the valve with a new one if the service limit is 
exceeded. 


VALVE GUIDES 


INSPECTION 


Insert the valve guide reames from tha combustion chamber 


side and ream the guide ta remove any carbon build-up before 
measuring the guide. 


NOTE 


T+ Take care not to tilt or lean the reamar in the guide while 
rearing 

Otherwise, the valve is installed slanted, that causes oil 
leaks from the stem seal and improper valve seat contact 
and results in the valve seat refacing not able to be 
performed. 3 
Rotate the reamer clockwise, never counterclockwise | 
when inserting and removing. i 


Measure and record each valve guido LD. using a ball gauge or 
inside micrometer. 


STEM-TO-GUIDE CLEARANCE 

When using 2 dial Indicator: 

Measure the guide-to-stem clearance with a dial indicator 
while rocking tha stem in the direction of normal thrust ivcob- 
bla method] 


REPLACEMENT 
NOTE 


+ Refinish the valve seats whenever the valve guides are 
replaced to prevent uneven saating. 


Flanged Guides: 
Chill the valve guides in the freezer section of a refrigerator for 


about an hour. 
Heat the cylinder head to 1302C— 140°C {275°F—280°F). 


Do not heat the cylinder head beyond 150"C (200*FI. Use. 
‘temperature indicator sticks, available from welding supply 
stores, to be sure the cylinder head is heated to the proper 
temperature, 

CAUTION 


* Using a torch to heat the cylinder head may cause 


Wear insulatad gloves to avoid burns when handling the | 
heated cylinder head. 


Support the cylinder head and drive the old guides out of the 


VALVE GUIDE REMOVER 
or DRIVER 


‘combustion chambar side of the cylinder head. 
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CYLINDER HEAD 


CAUTION 


* Avoid damaging the head when driving the valve guida | 
pot 


Apply oil to a naw O-ring end install t onto a new valve guide. 
Drive the new quide in from the camshaft side of the cyhnder. 
head while the cylinder haad is still heated. 


Let the cylinder head caoi to room temperature, then ream the 
new valve guides. 


Flangeless Type Guides. 
Measure and record the exposed height of the valve guide us- 
ing a pair of vernier calipers. 


Chill the valve guides in the freezer section of a refrigerator for 
about an hour. 


Heat the cyindar head to 130%C— 140°C (275¢F—290°R), 
Do not heat the cylinder head beyond 150°C (3009Fj, Use 
Temperature indicator sticks, available from welding supply 
stores, to be sure the cylinder head is heated to the proper 
temperature, 


CAUTION 


T= Using u torch to heat the cyiincer head way aus 
L warping 1 


EE C —— ^ 


* Te avoid bums, wear insulated gloves whan handing thà 
heated cylinder heed aj 


VALVE GUIDE REMOVER 
or DRIVER 


O-RINGS 
Replace) 


VALVE GUIDE 


VALVE GUIDE 


G> a 


VALVE GUIDE REMOVER 
or DRIVER 


Support the cyfindər head and drive the old guides out of the 
Combustion chamber side of the cylinder. 


CAUTION 


N Avoic 
out 


damaging the head when driving the valve guide | 
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CYLINDER HEAD 


While the cylinder head is still heated, drive a naw valve guide 
in from valve spring side until the exposed haight is the same 
85 was measured for the old guide. 


Let the cylinder head cool to room temperature and ream the 
new valve guida. 


VALVE GUIDE REAMING 


When reaming new vaive guides, insert the valve guide reamer 


Ti 
VALVE GUIDE 
REMOVER or 
DRIVER 


from the combustion chamber side. 


NOTE 
[+ “Take care not to Gh or lean tha reamarn tha Guide whi | 


E. 
rere he valve is inte srt, a causes o 
lata om te som sa and pror ohana IR 

|. feos 

? Rena the ree Coches, mtd ene ise 
stan inserting ana removing 


Reface the valve seats and clean the cylinder head thoroughly 
to remova any metal particles. 


VALVE SEATS 
INSPECTION 


Clean all intake and exhaust valves thoroughly to remove car- 
bon deposits. 


Apply a fight coating of Prussian Blue to each valve face. 


NOTE 


Tap the valve against the valve seat several mes wiy 
Your finger. without rotating the valve, to check for pro- 
er valve seat contact, J 


Remove the valve and inspect the valve sest face, 


The valve seat contact should be within the specified width 
and evenly all around the circumference. 

if the valve seat width is not within specification, reface the 
valve seat [page 8-12]. 


NOTE 
[ Most valve faces and stem tips ara coated with a thin | 


dover of stellite so they cannot be ground. If a valve face. 
of stem tip is rough, worn unevenly, ar contacts the seat 
improperly, tha valve must ba replaced. j 


VALVE SEAT 
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CYLINDER HEAD 


Inspect the valv 
* Uneven seat width: 
— Bent or collapsed valve stem; 
Replace the valve and reface the valve seat. 
+ Damaged fece: 
— Replace the valve and reface the valve seat 


UNEVEN 


DAMAGED FACE 
MAG SEAT WIDTH 


* Contact ares (too high or too low area) 
— Retace the valve seat. 


TOO Low YOO HIGH 


VALVE SEAT REFACING 


NOTE 


[: Few te eae anifcie's apetng ausi] 
* Reface tho valve seat whenever the wea ee 
Been replace 
prep PM 


45° 


If the contact area is too high an the valve, 
lowered using a 32 degree flat cutter. 


the seat must be 


Tt the contact area is too low on the valve, the seat must be 
raised using a GO degree inner cutter, Refinish the ceat ta 
Specifications, using a 45 degree finish cutter. 


9-12 


CONTACT TOO HIGH 


N- 


CONTACT TOO Low 


ES OLD seat 
NIU 
- 
“goed 


OLD SEAT. 
WIDTH 


335 


J 
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N 


regularities from the seat 


Using e 32 degree cutter, remove 1/4 of the existing valve seat 
material 


<i} 


Using a BO degree cutter, remove the bottom 1/4 of the old 
seat, 


-1 


Using a 45 degree cutter, cut the seat to the proper width, 
e 


| SEAT WIDTH 
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CYLINDER HEAD 
After cutting the seat, apply lapping compound to the valve MOVE THE z 
face, and lap the valve using light pressure, VALVE UP AND 
DOWN WHILE 
CAUTION ROTATING 


M EE 

Chae the angla of ning toci quen co preven 
| navan saaa ween. 
MN cpt can caue damage 1 arb 


tween the valve stem and gui 


After lapping, wash any residual compound off the cylinder 
head and valve. 


NoTe 


* Lapping has no effect on longterm durability or 
performance, 
It only ensures that the valve and valve seat will pass a 
solvent test 


Recheck the saat contact after lapping, 


CYLINDER HEAD ASSEMBLY 


Install new stem seals, 


NOTE 


[7 Replace the stem seals with sow one whenever s Ray 
seals removed j 


Lubricate each valve stem with molybdenum disulfide grease 
and insert the valve into the valve guide 


CAUTION 


L* Turning a valve too fast can damaga the stem seals. 


Install tho spring seats, valve springs and retainers. 


NOTE 


T For vatve spring with varying pitch, instal the vals Spr 
ings with the narrow pitch end facing down ah 


Compras the valve springs with the valve spring compressor 
and install the valve cotters. 


CAUTION 


[Compressing the valve pring more than necessary 
when installing the valve cottars may cause loss of valet 
spring tension, 


NOTE 


+ To ease installation af the corters, grease them frst N 


‘Tap the valve stems gently with a soft hammer to firmly seat 
the cotters 
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TEH VALVE 


ROTATE THE VALVE 
AND PRESS LIGHTLY 


RETAINER, 


VALVE SPRING COMPRESSOR d 
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CYLINDER HEAD 


Clean any gasket material from the cylinder mating surface. ON, STONE 
Retace the mating surface using ait stone, if necessary. 


INITIAL CAMSHAFT LUBRICATION 


Apply molybdenum disulfide grease to the camshaft journal 
Surfaces in the cylinder head. 


Fili the oil pockets in the head with the recommended oil. 
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SERVICE INFORMATION 10-1 CYLINDER 10-5 
TROUBLESHOOTING 10-1 PISTON/PISTON RING 10-6 
SYSTEM DESCRIPTION 10-2 CYLINDER INSTALLATION 10-10 


SERVICE INFORMATION 


© Be careful not to damage the mating surfaces by using a screwdriver when disassembling the cylinder. Do not strika the 
cylinder too hard during disassembly, even with a rubber or plastic mallet, to proven wee possibility of damage to the 
cylinder fins. 


$ Take care not to damage the cylinder wall and piston. 


© With multi cylinder engines store the pistons, piston rings and piston pins in the same order they were installed so thay can 
be reinstailed in the original positions 


TROUBLESHOOTING 


Four stroke engines: If performance is poor at low spends, check for white smoke in the crankcase breather tuba 1f thë tube is 
smokey, check for a seized piston ring. 


NOTE 
r. 


Refer to section 3 far cylinder compression and leak-down test procedures. | 


Compression too low, hard starting or poor performance at 
ow speed 

+ Leaking eyfinder head gasket 

* Loose spark plug 

+ Worn, stuck or broken piston rings 

+ Worn or damaged cylinder and piston 


Compression too high, overheating or knocking 
+ Excessive carbon build-up in cylinder head or on top of 
piston 


Excessive smoke 
+ Worn cylinder, piston, ar piston rings 

* Improper installation of piston rings 

+ Scored or scratched piston or cylinder wail 


Abnormal noise (pistoni 
* Worn cylinder and piston 

* Worn piston pin or piston pin hole 

* Worn connecting rod small end bearing 
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SYSTEM DESCRIPTION 
CYLINDER 


As the cylinders are affected by combustion heat and pressure, they aro made of a one-piece aluminum or steel casting with 
Considerable strength and cooling abilities. Air-cooled engines are provided wih cooling fins and liquid-cooled engines are 
Provided with a water jacket: necessary to cool the engine. With a siroke engine, the cylinder wall has a cylindrical shapa 

With the 2-stroka engine, however, tha exhaust or scavenging ports are open end the characteristics of the engine depend on 


and wear resistance which is much lighter than the sleeve type. 
With the sleeve tyne, the cylinder wall is honed for a finish. Fine grooves are mede in the surface to collect and spread the oil. 


EXAMPLE OF 2-STROKE WITH SLEEVE TYPE 


SCAVENGING PORT. 


CYLINDER SLEEVE 


COOLING FINS: 


ALUMINUM 
BASE MATERIAL SILICON CARBIDE 


PARTICLE 


NICKEL 
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CYUNDER/PISTON 
PISTON 


PISTON 
The piston moves at high speed in the cylinder, and is exposed » 
to the extreme temperature of combustion. Pistons ae PISTON RINGS, UIS SION MARK 
therefore made of a specially forged light alloy type aluminum, 
which is not only lightweight but also less susceptible to ther. 
mal expansion. 
The piston itself is a high temperature part, being cooled anty 
by tha release of heat to the cylinder through the inhaled 
Girlfuel mixture and the piston ring. The piston head is 


PISTON PIN 


therefore fabricated to have a somewhat smaller outer NEEDLE 
diameter then the skirt, due to the high temperature exposure BEARING 
and large thermal expansion. With e Z-stroke engine, the I2 STROKE 
Cylinder is distorted and the clearance with the piston tends te omy 


Partially decrease, as there are two different parts with inequal 
‘thermal expansion in the cylinder: a part cooled by the air/fuel 


mixture around the piston, such as the scavanging port, and a [ M 
Part exposed to the extrome heet near the esha na PU RE "ENTE orrser 

resolve this problem he piston head of the 2 ototo dean i Re 

aval and designed to have appropriate clearance during a 15 

dring. = 


At the small end of the connecting rad of the 2-stroke engine, 
& necdie beating is used. For the 4-stroke engine, however. a 
plain bearing is used at this point. 


The reciprocating motion af the piston is converted into a rota- 
tional motion of the crankshaft through the connecting rod. To 
smooth the motion conversion, the pin hole of the piston is 
slightly offset against the center shaft of the crankshaft, 

}f the piston is assembled in an incorrect direction, the piston 
strikes the cylinder walt due to reversed offset, causing rapid 
wear or seizure. 

To assemble the offset correctly, the assembly must be done 


by following the marks indicating the piston haod arse 
diaconos mt indicating the piston head assembiy COMPRESSION RINGS 


PISTON RING 


4-STROKE 

The piston rings are inserted within the grooves in the piston. Plain TOP Ring 
Rings are made of a material with considerable’ wear 

resistance, as the piston rings move at high speed with tha S 

piston while being pressed against the cylinder wall by their Bevel Edo SECOND RING, 
own tension. 

The ring arrangement for the 4-stroka engine is with two com- 


Pression rings sealing the combustion gas and a pair of oil rings 
removing the oil from the cylinder wall 

Although the twa compression rings are similar in appearance, 
they are different in detail. Therefore, when removed, their in. 
Stallation position must be noted and marked before staring to 
prevent incorrect reassembly. If identification is difficult, the 
difference in shapes should be remembered; the top ring 


PISTON RING GAP 


the top rings ara chrome plated on their sliding surface in order FING MARK. 


have identification marks near the end gap of the top and se- 
cond rings. These ring marks must face upwards on the piston 
when assembling, 
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The oil hg is needed to remove oil from the cylinder wall and 
return the residua from the hole of the oil ring groove. If the oit 
fin fails. oil flows into the combustion chamber and burns, 
causing smoke. The oi ring is either of a split type arranged 
with two side rails and a slotted expander, ar an integral type 
with a slotted square edge. 


2-STROKE 
As the 2-strake engine has a different lubrication system, it is 
arranged with only the top and second rings and without an oil 
fing. As the 2-stroke engina has a cylinder wall with a port, a 
piston ring dowel is added to the ring groove of the piston, ta 
prevent the rings from moving and hocking an edge in a port. 
causing breakage. The piston rings of the 2-stroke angine 
ust therefore be assembled by aligning the and gaps to che 
dowels, 


The design and shape of piston rings for 2-stroke engines are 
different than that of 4-stroka engines. A taper is provided 
over the entira cross section in 2-stroke ring design. 

This is because; with the 2-stroke engine burning engine oil, 
garbon tends to adhers to the ring groove. If not zemadied, the 
Ting sticks to the groove, causing to lose tension and resulting 
in decreased compression. The ring and the ring groove 
therefore have a tapered form to remove the carbon in the ring 
groove when the ring is compressed during engine movement. 
The rings of this type are called keystone rings. 


Some 2-stroke piston rings are provided with an expansion 
Ting inserted between the inside of the second ring and the 
Piston. The tension of the expansion ring absorbs the impact 
generated when the piston contacts the cylinder wall, with a 
resuitam decrease in engine noise. 


* OIL RING 


Steel Rail with 
Stotted Expander 


Slotted Expander 


E 


COMPRESSION 
RING GROOVES 


RECESS 


OIL RING. PISTON PIN 

GROOVE HOLE 
SNAP RING 
GROOVE 


PISTON PIN BOSS 


PISTON RING DOWELS 

A piston ring dowal is press fitted to 
each ring groove to prevent the ring from 
rotating in the groove. After fitting the 
ring in the ring groove, check that the 
dowel engages tha ring end gap properly. 


f 


TOP RING 
2nd RING 


PISTON 


RING EXPANDER 
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C 


YLINDER 


WARPAGE INSPECTION =e 


Remove the cylinder {see Model Specific manual). 


Carefully remove any adhering gasket materia! trom the 
cylinderthead mating surface. Do not scratch the surface. 


Check the cylinder for warpage by placing a straight edge end 
a feeler gauge across the stad holes. Replace the cylinder if the 
service limit is exceeded. 


E 
Wore FEELER GAUGE 


* Any clesrance between tha cylinder and head due to | 
damage or warpage will result in compression laaks and 
reduced performance. 


CYLINDER 
HEAD SIDE 


t 


WEAR INSPECTION 
Inspect the cylinder wall for scratches and wear. 


NOTE 


| * inspect the area naar TD.C. (Top Dena Comi cue. 
folly. 

This area is especially subject to wear due to the 

possibility of borderline lubrication from heat and top 

Ting compression. 


Measure and racord the cylinder LD. at three levels in both an 
X and Y axis. 


CYLINDER GAUGE 
Take the maximum reading to determine the cylinder wear. 


NOTE 


* Two-stioke engines: avoid the intake and exhaust pons 
when measuring M 


Measure the piston Q.D. (see page 10-7]. 
Calculate the piston-to-cvlinder clearance. Take the maximum 
rending to determine the clearance. 


Calculate the cylinder for taper at thres levels in an X and Y XSTROKE: 
axis. Take the maximum reading to determine tha taper, 


Calculate the cylinder for out-of-reund at three levels in en X 
and Y axis. Take the maximum reading to detarmina the out- 
ot-round, 


If any of the cylinder measurements exceed the service limits 
and oversized pistons are available, rebore to next smallest 
size possible and install the proper pistons. Otherwise, replace 
the cylinder. 


PORTS 
BOTTOM 
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CYLINDER/PISTON 


PISTON/PISTON RING 
REMOVAL 


NoTE 


* Place a clean shop towel over the crankcase to Prevent | 
the possibility of the clip falling into the crankcase 


Remove the piston pin clip using a pair of pliers. 
Prass the piston pin out of the piston, 


2-stroke engines: 
Remove the needle bearing from the small end of the connect- 
ing rod. 


NOTE 


* Da not damage ar scratch the aston | 

$ Do ro app ate facet te someting rod. 

2 Do net ht he ci fins the comes | 

* Mark ond stare the pistons and piston Pins so that they 
canbe inrated itu pig Pers J 


INSPECTION 


Clean carbon daposits from the piston. 


NOTE 


Clean carbon deposits from the piston ring grooves with | 
ering that will be discarded. Never use the wire brush; it 
will scratch the groove, 


SHOP TOWEL 


PISTON PIN 


m 


inspact the piston rings for movement by pressing tha rings. 
The rings should be able to move im its groove without 
catching 


Spread nach piston nng and remove it by lifting it up at a point. 
just opposite the gap. 


CAUTION 


* Donotdamage the piston ring by spreading the ends too T 
fur. 


Some 2-stroke engines: Remove the expander from the se- 
cond ting groove. 


Inspect the piston: 
* Sliding surfaca for scratches or wear. 
Remove any smali surface scratches using #600— #800 
sandpaper. i there is deep scratches, replace the piston. 
* Piston ring grooves- for excessive wear. Replace the 
Piston as necessary. 
* 4 stroke engines: Oif pass holes in the oil ring groove — for 
Clogs. Clean the oif holas with compressed air 
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PISTON 
PISTON RING PISTE 


ABNORMAL 
WEAR 
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CYLINDER/PISTON 


Measure ond record the piston 0.0. 90* to the piston pin bore 
and at the point specified in tha Mode! Spectitic manual, near 
the bottom of the piston skirt. 

Replace the piston if the service limit is exceeded. 


Calculate tha pistan-to-cvfinder clearance (see page 10-5). 


NoTE 


EUUTUITITERM J 


Measure the piston pin bore LD. in an X and Y axis. Take the 
maximum reading to determine the LD. 
Replace the piston if the ILD. is over the service limit. 


Inspect the piston rings, and replace them if they are worn. 


NOTE 


t Always replace piston rings as a set; 


Reinstall the piston rings see page 10-8) into the piston 
grooves, 


Push in the ring unti the outer surface af the piston ring is 
nearly flush with the piston and measure the clearenca using a 
fenler gauge. Replace the piston ring if the service limit is 
exceedad, 


Insert the piston ring into the bottom of the cylinder squarely, 
using the piston as shown. 


Measure the end gap using a fesler gauge. Replace the ring if 
the service limit is exceeded 


‘SPECIFIED 
DISTANCE 


PISTON 


PISTON RING 


PUSH IN 


FEELER GAUGE 


wz, 


mese  — —o- 
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CYLINDER/PISTON 


PISTON PIN INSPECTION 
Measure the piston pin O.D. at three points. 
Replace the piston pin if the service fimit is exceeded. 


Calculate the piston pin-to-pin bore clearance by subtracting 
‘the piston pin O.D, from the pin bare |D. 


SMALL END BEARING SURFACE INSPECTION 


2-stroke Engines: 
install the needle bearing and piston pin in the connecting rod 
small end and check for excessive play. 

if the piston pin LD. is over the service limit, the crankshaft 


must be replaced. Measure the LD. of the connecting rod small 
end, 


A-stroke Enginas: 
Measure the I.D. of the connecting rod small end 


Fieplace the connecting rod or crankshaft assembly if the sør- 
vice limit is exceeded 
PISTON/PISTON RING INSTALLATION 


4-stroke Engines: 
Clean the piston heads, ring lands and skirts 


Carefully install the piston rings onto the piston with the mark- 
ings facing up. 


NOTE 


r. Be careful not to damage the Piston and rings during. 
aesembiy 
Do noi confuse tha top and second rings: The top ring is 
chrome-coated and tha second ring is not cooted temer 
After instoling the rings they shouid rote techy 
without suck | 
+ Space the ring end gaps 120 degrees apart 
Space the side rail gaps 40 mm (1.6 in) er more apart as 
L shown, 


Qc 


2-STROKE ENGINE 


OR MORE 


20 mm 0.8 a) THe dm MM 


MARK 


— TOP RING 
SECOND 
RING 


OIL RING 


Gap 
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Clean the piston 


1g grooves. 


Lubricate the piston rings and ting grooves with clean Z-stroke 
sil 


‘nstal the piston rings on the piston with the marks facing up. 


NOTE 


Do nat confuse the tap and second rings. Be sure tom] 


In 2-stroke engines, the piston has locating pins that hold the 
piston rings away from the inteke and exhaust ports. 


Align the piston ring end gaps with tbe lozating pins. 


Check the fit of each ring in its groove by pressing the ring into 
the groove. Make sure that itis flush with the piston at several 
points around the ring. 


if the ring rides on the locating pin. it is damaged during 
assembly. 


PISTON INSTALLATION 


Coat the needle bearing (2-stroke engine only) and piston pin 
with the recommendad oil 

Lubricate the piston pin. 

4-STROKE ENGINE: Molybdanum solution 

2-STROKE ENGINE: Recommended engine oil 

NOTE 


* Place a clean shop towel over the crankcase to prevent 
the clip from falling into the crankcase 


Z-STROKE ENGINE 


sow OB 


EXPANDER Y, 


Z 


[2STROKE ENGINE 


LOCATING PINS 


4STROKE ENGINE 


ere 
« 


Install the needle bearing into the connecting rod 
Install the piston and insert the piston pin. 
NOTE 
* The mark that is stamped on the piston hesd should be 
facing tha correct direction. 
"iN" MARK: TO INTAKE SIDE 
| TEX" or "A7 MARK: TO EXHAUST SIDE 


install naw piston pin clips. 
CAUTION 


Always use new piston pin clips. Reinstalling used piston. 
gin clips may lead to serious engine damage. 


NOTE 

+ Take care not to drop the piston pin clip into the | 
crankcase 

+ Set the piston pin clip in the groove properly. 

[*. Do not align the clip's end gap with the piston cutout. 
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| 2-STROKE ENGINE. 


NEEDLE 
BEARING 


CYLINDER/PISTON 


CYLINDER INSTALLATION 


Make sure that the piston ring end gap is correct. 
Install a new cylinder gasket and dowal pins 


Cost the cylinder wall with clean engine cil and install the 
cylinder. 
NOTE 


Route the cam chain through the cylinder 
Be careful not za damage the piston rings 


Single cylinder: 
Install the cylinder over the piston while compressing the 
piston rings by hand. 
Muti cytinds 
Position the piston at T.D.C. and install two piston bases to 
hold the 2/3 pistons, 


Compress the rings with the piston ring compressor and install 
the cylinder. 


Parallel four cylinders: 
First install #2/3, then #1/4. 


[SINGLE CYLINDER. 
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11. CLUTCH 


SERVICE INFORMATION 11-1 CLUTCH INSPECTION 11-10 | 
TROUBLESHOOTING 11-1 HYDRAULIC CLUTCH SYSTEM i 
SYSTEM DESCRIPTIONS 112 SERVICE na | 


SERVICE INFORMATION 


9 Clutch maintenance can be done with the engine ia the frame. 

2 Baler ro the Model Specific manual for romovalinstallation of the crankcase cover and specific clutch maintenance 

* Engine oil viscosity and level have an effect on clutch disengagement, When the clutch does not disengoge or tho naice 
Sreens with clutch disengaged, inspect the engine oil level before servicing the clutch system 

© On wet cantrifugel clutches, the clutch will not engage properly if the engine oll contains additives such as molybdenum 
disulfied. Gils with a molybdenum disulfiad additive tend to reduce clutch friction 


TROUBLESHOOTING 


Clutch lever too high 
+ Damaged, kinked or dirty clutch cable 
Damaged clutch lifter mechanism 
Faulty clutch liter plate bearing 
Sticking clutch slave cylinder piston 
Clogged hydraulic system 


Clutch will not 

pgaged 

* Too much clutch lever tree play 

+ Warped plate 

+ Loose clutch lock nut 

* Oi level too high. improper oil viscosity or oil additive 
used 

+ Air in hydraulic system 

* Low fluid level 

+ Hydraulic system leaking or clogged 


isengage or motorcycle creeps with chutch 


Clutch slips 
* Clutch lifter sticking 
Worn clutch discs 

Weak clutch springs 

No clutch lever free play 
Hydraulic system clogged 
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CLUTCH 
SYSTEM DESCRIPTIONS 


Tip clutch system is to disconnecticonnect the power of the crankshsft Most clutches are placed between the primary 
idustion and transmission. With some models, however, they are Attached directly to the crankshaft. The actuation of thu 
clutch can be roughly divided into two types: the manual cuten Siga Died by the rider and the centiifugal clutch performing 


Tao clutch contrals the transmission of power by frictional force: When the clutch is completely disengaged, power cannot be 


qaramited to the rear wheel. When the vehicle is started, the clutch gradually increases its frictional force and smoothly 
manamit Rower to the rear wheel. When the clutch is completely engaged. the power of the crankshaft will ba diractiy 


WET MULTIPLATE MANUAL CLUTCH 
(TYPE A: OUTER PUSH TYPE} 


COUCH — @ curen 


OUTER PATE © irren 
PRESSURE © CLUTCH x 
PLATE Tock NUT @ BEARING 
end; 
pu 
€ cLuTCH @urter 
© THRUST CENTER ROD 
WASHER € cLurcH 
 ctUTCH SPRING 
sc 
When the clutch levar is pulled in, the clutch litter mechanism CLEARANCE 
presses the pressure plate through the litter plate, resulting in APPEARS 


a gap betwaen the disc and the plate. The power of the 
crankshaft is now nat transferred to the rear wheel. 

When operating the transmission gears and gradually releasing 
the clutch lever, the pressure plate begins to press the disc ana CONTACT. * 
plate by the tension of the spring, and the discs and the plates 
begin to transmit power by sliding contact. At this time, the 
vehicle will start to move. i 
When the clutch lever is compietely released, the discs and 

Plates are completely caught between the pressure platz and 


the clutch center, and no longer mutually slip. The power of — LL  pressure.-— 
the crankshaft is thus completely transmitted to the rear CLUTCH DiSFNGAGED CLUTCH ENGAGED 
wheel, 
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CLUTCH 


Judder Spring Purpose 
When the clutch lever is released to engage the clutch, the 
Clutch discs and platas sometimes engage intermittently caus- 
ing judder or vibration to some degree. 

To lessen this symptom, some models are equipped with a jud- 
der spring. 

The clutch discs and plates are pressed by the judder spring 
tension and each disc and plate engages smoothly. 

A judder spring is not installed on motorcycles on which the 
judder is not bothersome, 


Damper Spring Purpose 
When the engine is running, the combustion pressure that the 
piston receives is applied to the crankshaft intermittently and 
the clutch outer primary driven gear receives the striking force 
from every piston stroke. 

Due to the pulsing natura of the power input, a damper spring 
fs installed between the clutch outer and primary driven gear, 
close ta the crankshaft, 

The damper springs absorb the impact of the power pulses so 
they are not transmitted through the rest of the drive lina. The 
drive train is thus protected from unnecessary damage and 
overall vibration is reduced. 


TYPE B (INNER PUSH TYPE} 


> 


SPRING SEAT JUDDER SPRING 


DAMPER SPRING 


© 


- Da 


Tha Clutch liter mechanism of this type is equipped on the opposite side of the clutch, and is different trom the type A. 
ai push rod is installed through the mainshaft and presses the clutch prassure plate located outside ef the cloro outward ta 
disengage the clutch. All but the above characteristic are the same as type A. 


® ciuTcH 
Disc 


@ CLUTCH 
CENTER 


@ CLUTCH OUTER 


med 


ROD 


SP ciuTCH 


® BEARING ‘SPRING 


@ CLUTCH PRESSURE 
PLATE 


Oo 


Power transmission and operating principle are the same as typa A (see page 11-2) 
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CLUTCH 


ONE-WAY CLUTCH SYSTEM 
(TYPE C: INNER PUSH TYPE WITH BACK TORQUE LIMITER MECHANISM) 


Braking force drops below the leval necessary to make the rear tre brant Waction. tf muhiple downshifts are made, the result 


traction, 


CLUTCH HUB, INNER 
thas splines) 


ONE-WAY SPRAG 
CLUTCH 
{splined to mainshafr) 


CLUTCH HUB, OUTER 
{no sptinas but receives 
power via the one-way 
Sprag clutch) 


INNER PORTION 
Always locked during 
deceleration.) 


OUTER PORTION 
(Can slip during 
deceleration.) 


The major difference between this system and a convantional 
clutch is a two-piece clutch hub, inner and outer. in addition, SPRAG CLUTCH CLUTCH HUB, 
the outer portion of the clutch hub, that which controls the OUTER 
majority of the clutch plates and discs, is driven by a special 
one-way sprag clutch. 


The inner portion of the clutch hub is splined to the transmis- 
Son's mainshaft as is normal, But it only controls about two. 
fifths of the clutch plates and discs. This portion of the clutch 
Vransmits power and deceleration forces in the usual manner. 


manco ien o! the cla hub is not splined to the crura 22277, Jj OUTER 
decree segue It contrals about theeitin of the Due Ris. 

clutch plates and discs, This portion transmits power whence 

Sprag clutch is lockad up, such as during normal acceleration. 
ervising, ond deceleration. But it wil slip during high RPM. 
deceleration 


OPERATION: 

When the transmission is downshifted from high REM, it 
causes a backloading at the clutch because of the forces 
generated by the engine's compression braking effect. It these 
forces approach that which will cause the rear wheal to lock 
UP, the one-way clutch will disengage the outer portion and 
allow the inner portion to slip. It will do this to a degree that 
allows the rear wheel to maintain traction while maintaining 
the highest effect of engine braking. So rather then being a 
harsh ON or OFF mechanism, the one-way clutch determines 
the correct amount of slip for aach situation, all the white 


maintaining maximum possible engine braking effec: 
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CLUTCH 


* OPERATION 
During acceleration, cruising and normal deceleration, 
power is transmitted through the clutch in the normal man. 
mer Clutch outer — plate - disc — sprag clutch — 
mainshaft, 


CLUTCH OUTER 


CLUTCH 
Hus, OUTER 
ino splinest 


CLUTCH 


HUB, 
INNER SPRAG 
splined) CLUTCH 


SPRAG 


fr CLUTCH 
MAINSHAFT INNER 
RACE 

(splined) 


* POWER FLOW DIAGRAM 


CLUTCH PLATE | CLUTCH PLATE 


un ew t 


E omh | LITER DT 


Hu 


“curren Hoe, OUiER — J 


i i t 

i SPRAG £LUTC 
[CLUTCH HUS. WER] © SPRAG CLUTCH INNER RACE | 

M o ai 225 


“+ ORDINARY POWER FLOW 


BACK LOAD 


When thare is a backloading on the clutch caused by the 
fear wheel nearing lock up, the spraq clutch will slip just 
enough to prevent the wheel from locking without losing 
the benefit of maximum engine compression braking 


MAINSHAFT 


SPRAG 
o> CLUTCH 
INNER 
RACE 
CLUTCH, Isplinedil 
HUB, 


INNER 
These platesidiscs will 
slip during backloading, 


euch 
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CLUTCH 
TYPE D {CRANKSHAFT MOUNTED} 


+ Clutch outer is an the crankshaft 


@ CLUTCH ® DRIVE 
PLATE PLATE 


(PRIMARY — @ SET RING Pon 
DRIVE GEAR 


kd 


(£ PRIMARY 
oniven 
po 
@ CLUTCH @ CLUTCH E e d 
Guns "ipecuur Gurus 
Power Flow Diagram CLUTCH DISENGAGED: CLUTCH ENGAGED: 
Met Ee m 
CRANKSHAFT MAWSHAET] 
omive LATE PRIMARY DAIEN asar 
crure ourer PRIMARY DRIVE GEAR 
cuurch scare cwrcl oise 


Clutch springs are compressed — clutch is disengaged | 
Clutch springs are released  — clutch is engaged 


CLUTCH LEVER 


OPERATION: 
Clutch leveris Lifter rad, litar — Clutchouteris Clutch Springs Clearances ap- Clutch 
pulled “> plate are “> depressed ‘ore compressed —» pear between — disengaged 

depressed plete and disc 
Clutch fever is__ | Uifter rod is Cluthsprngs Clutch outer is___Dise is com Clutch 
released released re released pushed out “acted to plate” engaged 


11-6 Date of Issue: Sep., 1988 


HONDA MOTOR CO., LTD. 


CLUTCH 
WET MULTIPLATE CENTRIFUGAL CLUTCH 


moved without manual operation of the clutch. 
When the contrfugal cluich is combined with the transmission, it wil be provided with an independent mechanism, to 


TYPE A: SHIFT CLUTCH COMBINED 


The centrifugal and shift clutches are combined to be mounted to the crankshaft. 
4 cturcH 8 CLUTCH 


D DRIVE ] WEIGHT PLATE 
PLATE | © CLUTCH @cuTcH 
@ cuter CENTER Eed 
SPRING S ORIVE 


GEAR (8 PRIMARY 
2 DRIVEN 
& cLuTCH. 
OUTER GENT 
$ 
D DAMPER — e n 
P SPINS e © SET RING 
© PRIMARY 
DRIVE GEAR 
(5 FREE SPRING © 
d CuUTCH 
Lever 
@ 
SHIFT LIFTER 
Peau MECHANISM 
RETAINER op 
~ CAM 

Clutch matne heeds. the centritugal force spphiedon the When the engine speed ie increased, the centrifugal force 
saints Ponce fat ane weight daos not work, andagop applied to me CUI eee increases. The weight moves 
Sonano tm the clutch plates and dics The cinch onwards and pts m ne plate. The plates ond the 
disengaged. discs therefore closely join and the power of the 


crankshaft wil be transmitted to the primary drive gear. 
CLUTCH PLATE 


CRANKSHAFT CLUTCH WEIGHT 
PRIMARY 


DRIVE GEAR 
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CLUTCH 


In some cases, a roller is usad instead of a clutch weight be- 
‘tween the drive plate and the clutch plate. In this type, cen- 
trifugal force shifts the raller to the outside of the drive plate, 
causing the pressure on the clutch plate to engage the clutch. 


GEAR SHIFT LIFTER 


Whan the shift pedal is operated, the rotation of the gear shift 
spindle rotates the lifter cam through the clutch lever. 

When the lifter cam is rotated, the ball positions of the ball re- 
tainer and the lifter cam are dislocated, causing the lifter cam 
to lift for the distanca shown in the figure (a] and the pressure 
plate is pressed. 


When the pressure plata is pressed, the clutch outer contracts 
‘the spring and the whole clutch outer is pushed inwards. 

At this time, even though tha clutch weight is closely joined to 
the disc and plate, a gap will exist between the disc and plate 
from the motion of the clutch outer, and the clutch is then 
disengaged. 


As the pedal is released after completion af shifting gears, the. 
lifter cam returns to its original position. When the clutch outer 
Teturns to its origina! position by the tension of the clutch. 
spring, the disc and the plate closely join again, and the clutch 
is then engaged 


- 
Dr è 
INCREASE FRESE 
wll 
T BALL RETAINER LIFTER CAM 
o- 
{ Í P, 
SE 
L 4 
eA 
L 4 
x 
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Shoe is pressed against the inner surfaca cf | sieving power transmission. This isa aie mechanism to a 
drum brake. The shift clutch is attached te with a manual clutch. The work of ePgaging;disengaging is afso 
ihe same as with the manual clutch. The sexs ama ‘anism is the same as that of the combinan type described in the 


3$ CLUTCH 
G LIFTER EATEN G'PRESSURE & oino 


PLATE PLATE 


&) BEARING 


SHIFT 
CLUTCH 


On 


D 
2 CENTRIFUGAL 
CLUTCH 


© PLATE 


£9 FRICTION 
SPRING 


$8 ctuTcH 
ORUM 


OPERATION PRINCIPALS 
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CLUTCH 


CLUTCH INSPECTION 
CLUTCH LIFTER DISASSEMBLY/INSPECTION 


{Type A and a part af Type B) 
Remove the crankcase cover (Refer to Model Specific manual, 


Remove the lifter rod and return spring. 
if spring pin is used, drive out the pin using a pin driver. 


Remove the lifter shaft from the crankcase cover. 


Check following: 
+ lifter rod for bending 

+ needte bearing for play or damage 

* dust seal for damage 

* etum spring for damage or weakness 


(Type D} 
Remove the right crankcase cover [see the Model Specific 
manual, 


Remove the screws and lifter cover. 


Remove the following: 
* Stopper pin and lifter arm 
* Screw and set plate. 

+ Lifter plate and lifter rod 


LIFTER ARM 


PIN DRIVER 


RETURN SPRING 


DUST SEAL 


NEEDLE BEARING 


UFTER COVER 


SCREWS 


LIFTER ROD , LIFTER 
ARM 


STOPPER 
Pi 


LeTER 
PLATE 


SET PLATE 


eee ee 


11-10 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


Check the following: 

+ Lifter arm, for straightness 

* Return spring for weakness 

+ O-ring, for damage 

+ Sliding surface of the lifter arm. 
damage. 


for abnormal wear or 


CLUTCH REMOVAL/DISASSEMBLY 

(Type AL 

Loosen the clutch spring bolts in a crisscross pattern in 2 or 3 
steps. 


Remove the clutch spring bolts, lifter plate and clutch springs. 


If the clutch is secured with e staked lock nut, unstake the nut. 


Remove the lock nut and lock washer u: 


1g a special tool. 


If a snap ting is used: 
Remove the snap ring and clutch assembiy. 


(Typo B) 
Loosen the clutch spring bolts in a crisscross pattern in 2 or 3 
steps. 


Remave the clutch spring bolts, 
springs. 


Pressure plate and clutch 


NOTE 
* Hydraulic Clutches: To protect the clutch system from | 
ir contamination slowly squeeze the clutch lever im. 
mediately after removing the pressure plate, then tie the 
lever to the handlebar grip. i 


l 


CLUTCH 


1 


CLUTCH SPRING. 


LIFTER PLATE 


CLUTCH CENTER 
HOLDER 


CLUTCH SPRING 
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CLUTCH 

Remove the Push fod, discs and clutch plates. ms 7 
Roo 

nore 

[* Some modes Rave a tel bal Eam Whe Wer qu f 

aM re KGE 


Remove dor spring and spring seat i they are instaned, | 


2 


fi’ JUDDER SPRING 
AND SPRING 
SEAT 


|f the lock nut is staked ta the moinshaft, unstake the lock nut ‘CLUTCH OUTER 
and remove it. 


Remove the lock washer. 


Remove the clutch center and clutch outer 


CLUTCH CENTER HOLDER 


(Type Cj SET RING 
Remove the set ring, lifter plate, lifter rod and bearing. d 


Slowly squgeze the clutch lever immediately after removing 
the clutch lifter plata, then tie the lever to the handlener, 
CAUTION 


[+ Ambiant air can contaminate ana may damage the clutch | 
L. system, 


LIFTER PLATE LIFTER ROD 


Shift the transmission inte top gear and apply the rear brake. LOCK NUT AND LOCK WASHER. 


Remove the lock nut. iz 
NOTE 
| * I the engine is natin the kame, nift tre transmission in- 


Remove the lock washer, clutch spring set plata, clutch spring 
and washers, 


CLUTCH SPRING AND WASHER 
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CLUTCH 


Remave the clutch pressure plate. clutch plates end discs. 


Remave clutch center B and the one-way clutch as an 
assembly, 


Remove clutch center A, the washer and the clutch outer. 


Remove the clutch outer guida 


(Type D) 
Remove the lifter, spring and olf through guide. 
Remove the screws, clutch outer cover and gasket. 


FRESSÜRE 
PLATE 


CLUTCH 


CLUTCH CENTER B AND 
ONE-WAY CLUTCH 


WASHER 


CturcH 
CENTER A 


CLUTCH 


CLUTCH 
OUTER 


‘CLUTCH QUTER COVER. 


LIFTER 


SCREW 
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CLUTCH 
Straighten the lock washer tab. 


Hold the clutch outar using tha clutch outer holder. 
Remove the lock nut using the lock nut wrench. 


Remove lock washers A and B; discard washer B. 


NOTE 


[> Replace tock washer B whenever A lo removed: 1 


Remove the clutch assembly from the crankshaft. 


Remove the snap ring and primary driven gear from the 
mainshatt, 


Remove the clutch center guide and colar from the 
crankshaft. 


Remove the damper springs from the clutch outer. 


LOCK WASHER A Lp S. 
BQ 


LOCK WASHER 
5 

Replace 
SiR) 


LOCK NUT 
WRENCH 


GEAR 


COLLAR 


mia 


® HONDA MOTOR CO., LTD, 


CLUTCH 


Install the primary drive gear onto the clutch assembly and 
compress the clutch springs using the clutch spring com- 
pressor, then remove the set ring. 


CLUTCH SPRING COMPRESSOR 07950-0110000 


Loosen and remove the tool, then disassemble tha clutch, 


CEE CLUTCH SPRING COMPRESSOR 


PRIMARY 


set fing DRIVE GEAR | 


CLUTCH INSPECTION 


Lifter Plato Bearing (Type A. B, C, and D} 
The liftar plate bearing inner race is loaded by the Wfter rod 
when the clutch is disengaged. Inner bearing raca damage ef- 
fects the clutch operation. 


Turn the bearing inner race with your finger, and check that 
the bearing turns smoothly and quietly without play. 
Also check that the outer race fits tightly in the fter plate. 


LIFTER PLATE 


Clutch Outer (Types A. 8, € and Di 

* Check the primary drivan gear teeth for 
replace as necessary. 

* Check the slots of the clutch outer for nicks, 
waar from the clutch discs; 


wear or damage, 


damage or 
replace as necessary. 


DRIVEN GEAR 


Clutch Outer Guide, Needle Bearing (Types A, B and C} 

* Moasure the D. and/or O.D. of the clutch outer guide. 
Replaca if the service limits are exceeded. 

+ Check the needle bearing for damage or exessive wear: 
replace if necessary. 


CLUTCH 
OUTER 
GUIDE 


NEEDLE SEARING 
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CLUTCH 


Clutch Disc (Types A, B, C and Dj 

* Check the clutch discs for scoring or discoloration: replace 
as necessary. 

* Measure the disc thickness and replace the discs if the ser- 
vice limit is exceeded. 


NOTE 


[+ Replace the clutch discs and plates as a set 


Clutch plate (Typas A, B, C and D} 

* Check the clutch plates for warpage or discoloration: 
replace if necessary. 

* Check for plate warpage on a surface plate using 2 feeler 
auge; replace if the service limit is exceeded. 


NOTE 
T. Warped clutch plates prevent tha clutch kam disengag- | 
ing properly. jd 


Clutch Center. 
Check the clutch center for nicks, grooves or abnormal wear 
from the clutch plates; raptace as necessary. 


NOTE 
L* A damaged clutch center causes engine noise. 


Lifter Push Rod (Types B and C) 
Check tha push rod for trueness or damage; repiace if 
necessary. 

If there is a steet ball between the lifter rod and push rod, 
check the ball for wear or damage; replace as necessary. 


1-16 


CLUTCH 
FEELER GAUGE PLATE 


CLUTCH 
CENTER 


STEEL BALL 


PusH ROD 
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CLUTCH 


Juddar Spring, Spring Seat 
(Types A and B) 

Check the judder spring and spring seat for deformation, war- 
page or damage; replace as necessary, 


A damaged or warped spring seat will cause the judder spring 
to be pressed unevenly. 

A damaged judder spring also causas the weak contact bet- 
ween the discs ond plates or uneven disciplate contact. 


Mainshatt 
[Types A, B and C] 

Measure the mainshaft O.D. at the sliding surface, it the clutch 
outer guide slides on the mainshaft. 


Replace the mainshaft if the sarvice limit is exceeded. 


Clutch Spring 
(Tynes A, B and D} 

Measure the clutch spring tree length; replace the springs if 
the measurement is not within the service limit. 


NOTE 


~The I TP x 
sing mee length wt be shorten, because te CNN 
Springs are compressed we ne Cache deere 

+ Reloe ite sloten sprigs ava aat so har UR PEE | 
tat aveny whine cure ates j 


Clutch Spring 

(Type C) 

Measure the free height of the clutch spring: replace the spring 
if the measurement is lower than service limit 
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SPRING SEAT 


JUDDER SPRING 


MAINSHAFT 


CLUTCH SPRING 


CLUTCH SPRING 
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CLUTCH 


One-Way Clutch (Type C) 

* Check the inside surface of clutch center B for abnormal 
wear of damage; replace as necessary 

+ Measure the I.D, of clutch center B. Replace if the service. 
limit is exceeded 


* Check the outside surface of the one-way clutch inner for 
abnormal wear, replace if necessary. 

+ Measure the O.D. of the one-way clutch inner. Replace it 
the service limit is exceeded, 


+ Chack the sprag for damage or excessive wear, replace if 
necessary, 


Feassemble the one-way clutch as follows: 

* Install the sprag into the clutch center B, with the flanged 
side facing up. 

7 Install the clutch inner into the sprag by turning it in the 
specified direction with the groove facing up. 


Hold the clutch inner and turn clutch center B as shown and 
check that the clutch center turns in the specified direction but 
not in the opposite direction. Raplace the one-way clutch if the 
clutch center turns in both directions. 


Primary Drive Gear (Type D} 
Check the drive gear grooves far nicks or wear caused by 
the clutch plates: replace as necessary. 

* Maasure the I.D. of tha primary drive gear. Replace if the 
service limit is exceeded. 


18 


ONE-WAY CLUTCH INNER CLUTCH CENTER B 


ONE-WAY CLUTCH 


PRIMARY DRIVE GEAR 


GRoÓvE 
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CLUTCH 


Clutch Center Guide, Cotar [Type D) 
* Measure the 1.0. andior O.D. of the clutch center guide at 
the sliding surface. 


Replace the guide if the service limit is exceeded. 


~ Measure the |.D. and/or height of the collar: reptace if the 
service limit is exceeded. 


Crankshaft (Type DJ 
Measure the O.D. of the crankshaft at the clutch center guide 
sliding surface, replace if the service mit is exceeded, 


CLUTCH REASSEMBLY 


(Type AD 
install the needle bearing or clutch outer guide onto the 
mainshafr. 


Install the clutch outer onto the mainshaft 


NOTE 


+ If the pump drive sprocket is installad on the mainsha;, | 
align the holes of the clutch outer with the pins on the ail į 
pump drive sprocket 

* Ifthe primary drive gear is the anti-backlash type, install 
the clutch outer onto the mainshatt while moving the 
drive sub gear to align the two gear teeth using s 
screwdriver. Take care not to damage the gear teeth. 


Install the thrust washer (if used) 


HL gne 


PRIMARY DRIVE GEAR 


THRUST WASHER — 
» 
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CLUTCH 


Coat the clutch discs and plates with clean oi 
Install the pressure plate, discs. plates and clutch center onto 


the mainshaft in the order shown. If a judder spring is used, in- 
Stall tha judder spring and spring seat as shown below. 


NOTE 


* The disc that is installed against the judder spring has a | 
larger 1.0. than the other discs 

* Mf tho splines of the clutch center cannot be aligned with 
the mainshaft splines while installing, change the | 
Transmission into any gear position and turn the rear 
wheel to ease installation. 


Make sure that the clutch center is installed completely; the 
‘grooves of the clutch center must align with the tabs of the 
pressure plates. 


If the clutch is secured with a lock nut; 


install the lock washer onto 
OUTSIDE” mark facing outside, 


the mainshaft with the 
Tf there is no mark, install the lock washer with the convex sida 
facing out, 

Install the lack nut and tighten it to the specified torque. 


NOTE 


[+ Use a new lock nut if the lock nut was staked. l 
Face the chamfered side of the lock nut inward if the | 
lock nut is chamfarad. 


* díasnop ring is used: 


Set the snap ring into the groove in the mainshaft with the 
chamfered side inward. Turn the snap ring to ba sure that it is 
Seated in the groove, 


CLUTCH 
CENTER 


[PRESSURE PLATE 


DISCS AND PLATES 


1 


Disc. 


SPRING SEAT JUDDER 


SPRING 


CLUTCH CENTER PRESSURE PLATE 


L AliGN. 


Lock 7 7 
m m — 
EDGE 


11-20 


Date of Issue: Sep., 1988 


€ HONDA MOTOR CO.. LTD, 


CLUTCH 


Tighten the lock nut to specified torques using a special tool. 


Where a staked lock nut is used: 
Stoke the nut ta the mainshaft. 


NOTE 


* Replace atekmd-type lock nut, if the old staked area of 
the nut aligns with the groove of the shaft after tighten- 
ing the nut to specified torque. 

+ Ba careful not to damage the shaft when staking the lock 
nut. 

+ Make sure that the peen paint covers at least 2/2 of the 
width of the mainshaft groove. 


Set the bearing in the lifter plate, than instali the clutch springs 
ard the lifter plate, 


Install the clutch spring bolts and tighten them in a crisscross 
pattern in 2 or 3 steps. 


(Type B) 
Install the clutch outer guida, needle bearing and clutch outer 
{see page 11-19) 

Install the clutch center. 


Install the lock washer and lock nut (see page 11-20). 


Tighten the lock nut using the special tool to hold the clutch 
center, 


Stake the lock nut if necessary. 


LOCK NUT WRENCH 


LIFTER 
PLATE 


OUTER CLUTCH 


CENTER 


CLOCK NUT WRENCH 
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CLUTCH 


Coat the clutch plates and discs with clean engine oil. 
Install the judder spring seat and spring, discs and clutch 
plates, 


Coat the push rod with grease and install it into the mainshaft 


Install the lifter rod {and steel ball, if removed). 


insta the bearing in the lifter plate, then install the clutch 
springs, pressure plate, washerlsi and clutch spring bolts. 


Tighten the clutch spring bolts. 


(Tyee C) 
Install the clutch outer guide, needle bearing and clutch outer 
{see page 11-19] 


Install clutch center A and the washer. 


DISC 


CLUTCH E 


JUDDER SPRING 
SPRING SEAT 
PUSH ROD 


brteR DOD 


PRESSURE 
PLATE 


BEARING 


‘CLUTCH CENTER A 


San 


WASHER 
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Install the clutch center B, the one-way clutch and one-way 
clutch inner as an assembly omo the clutch outer. 


NOTE 
7 See page 11-18 for one-way clutch assembly. ! 
* Make sure that the one-way clutch is installed correctly 

by turning clutch center B. The clutch canter should tors 
in the specified direction freety and should not turn in the | 


opposite direction. 


Coat the clutch plates and discs with clean engine oil and in- 
stall them in the clutch outer and on the clutch center. 


NOTE 


[> Two discs have aferent groove patterns than me omer] 
discs. Install thase two in the SECOND and THIRD disc | 
| postions thor tne manetan 
Bonot move cutch centar S atier instaling the discs ond 
[Sere pines. | 


Install the pressure plate. 
Instat the washers, clutch spring and set plate. 


NOTE 


E Install the clutch spring with concave side toward the | 
inside | 


Instalf the lack washer and lock nut (see page 11-204, 


Put the transmission in top gear and apply the rear brake. Then 
tighten the lock nut to the specified torque 


NOTE 


| = tthe engine is notin tha frame, gif the tranemiscion in 
to top gear, hold the drive sprockat with the universal 
holder, end tighten the lack mut. 


CLUTCH 


q 


CLUTCH CENTER B, ONE-WAY CLUTCH AND 
ONE-WAY CLUTCH INNER 


SECOND AND THIRD DISC (Different groove patrem] 


PLATES AND DISCS 


PRESSURE 


CLUTCH 
WASHER SPRING 


LOCK WASHER AND LOCK NUT 
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CLUTCH 


Coat the push rod with grease and install it in the mainshafe 
Install the lifter cod. 

Untie the clutch lever from the handlebar, 

Install the bearing onto the iiiter plate 


Install the lifter plate and secure it with the set ring 


(Type D) 
{install tha clutch springs on tha clutch outer 


Assemble the drive plate in the clutch outer. 


install the clutch disc, clutch plate and primary drive gear. 


Compress the clutch springs with the clutch spring com- 
pressor, then install the set spring in the groove of the clutch 
uter, 


Remove the tool. 


CLUTCH SPRING COMPRESSOR 07969—0110000 


Seay PUSH ROD 


LIFTER PLATE 


~ LIETER ROD 


BEARING 


ES 
CLUTCH SPRINGS 


DRIVE PLATE 


CLUTCH PLATE 


CLUTCH DISC. 


PRIMARY 
DRIVE GEAR. 


E&R CLUTCH SPRING COMPRESSOR 


SET RING 


PRIMARY 
DRIVE GEAR 
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Install the clutch damper springs. 


Install the collar and clutch center guide onto the crankshaft. 


Install the primary driven gear onto the mainshaft and secure it 
with a snap ring. 


Install the clutch assembly onto the crankshaft, 


Install a new lock washer B [tongued washer] onto the 
mainshatt. 
NOTE 


rr Replaca lock washer B with new one whenever it is 
removed, 


3 


Install lock washer A with the “OUTSIDE” mark facing out- 
side. If there is no mark, install the lock washer with the con. 
vex side toward the outside. 

Install tha lock nut with the chamfered edge toward the inside. 


Hold the clutch outer using a special holder tool and tighten 
the lock nut to the specified torque. 


Band the tab af lock washer B up into the lock nut groove. 


NOTE 


CLUTCH 


DAMPER SPRINGS, 


PRIMARY DRIVEN 
GEAR 


SNAP RING 


COLLAR 


CLUTCH 
CENTER GUIDE 


“OUT SIDE" MARK 


LOCK WASHER B 


Sy 


4 
“Lock WASHER A 


* lf the tab and groove aren't aligned, turn the lock nut in | 
the tightening direction to align; do not icosen the nut to 
set the locking tab. 


Nu 
E. CLUTCH OUTER 
HOLDER 


BEND TAB 


LOCK NUT 
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CLUTCH 


Install a new gasket onto the clutch outer. [ -euresouren cove 
LIFTER a 


dostall the clutch outer cover and tighten the mounting screws. | 


OIL THROUGH 
GUIDE 


Instaft the lifter. spring and oil through guide onto tha clutch 
assembly 


CLUTCH LIFTER REASSEMBLY 


(Type A and a part of type B] 
Coat the lifter arm and dust seal with grease. 


Install the lifter arm and return spring. 


Drive in a new spring pin using a pin driver until the pin does 
not interfere with the lifter arm. 


zz “FIN DRIVER 
L— zz TPN Daven C 


Reset the return spring in the place. 


Install the lifter rod into the cutout in the Ffter arm. 


SPRING PIN 


Install the crankcase cover isee the Model Specific manuali. 


(Type Di Oil SEAL 
Cont the lifter arm with grease. 


Replace the O-ring with new ane, and install the return spring 
and lifter arm in the crankcase cover. 


Install the stopper pin into the pin hole on the crankcese cover. 


Install the lifter plate and sot plata, then tighten the screw. 


Install the lifter rod by aligning the base of the lifter rod with 
the groove in the crankcase cover. 


Install a new gasket and the clutch lifter cover. Tighten the 
screws. 


Install the crankcase cover (see the Model Specific manualj. 
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CLUTCH 
HYDRAULIC CLUTCH SYSTEM SERVICE 


RESERVOIR COVER 


FLUID REPLACEMENT 


Before removing the reservoir cover, tum the handlebar until 
the raservair is level 
Place a rag over painted, plastic or rubber parts whenever the 
system is serviced. 
Remove the reservoir cover, diaphragm caver and diaphragm. 


CAUTION 
a 


i wl damage pared nF or nrar] 


Connect a bleed hose to the bieed valve. 
Loosen the bleed valve and pump the clutch lever. 

Stop operating the fever when no fluid flows out of the bleed 
valve, 

Refill with the same type of fluid from an unopened container. 
Do not allow foreign material to enter the system when refill. 
ing the reservoir. 


pum wong ud Wit car ur oF Rcg] 


Connect the brake bleader to the blaed valve. 
Pump the broke bleeder and loosen the bleed valve. 


Add clutch fluid when the fluid (evel in the master cylinder 
reservoir is low, 


Repeat above procedure until air bubbles do not appear in the 
bleed hose. 


NOTE 


* Be sura the fluid reservoir is parallel to the ground Bere] 
removing the cover and diaphragm. 
* Mf air enters tha bleeder from around the bleed valve | 


threads, seal the threads with teflon tape. 


If the brake bleeder is not available, perform the following 
procedure, 
Connect a bleed hose to the bleed valve, 


Loosen the slave cylinder bleed valve and pump the clutch. 
lever. 

‘Stop operating the laver whan no fluid flows out of the bleed 
valve, 

Close the bleed valve. Fill the reservoir, end install the 
diaphragm. 

Pump up the system pressure with the laver until there are no 
air bubbles in the fluid flowing out of the reservoir small hole 
and lever resistance is felt 


Thon bleed the system, 


BRAKE BLEEDER 
L (COMMERCIALLY AVAILABLE) 


BLEED HOSE 


BLEED VALVE 
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CLUTCH 
A 


UPPER LEVEL 


IR BLEEDING 


11 Squeeze the clutch lever, open the bleed valve 1/2 turn 
then clase the valve. 


NOTE 


[= Do nor release the clutch ever unt he Boca valve has 
| been csed | 
Check the flid levet often while bleeding the system to 

prevent a om ong pumped Iate ts System | 


2} Release the clutch lever slowly and wait several seconds 
after it is fully released, before repeating the procedure. 


Repeat the above procedures until air bubbles no longer appear 
at the end of the hose. 

Tighten the blesd valve to tha specified torque. 

Fill the clutch fluid raservoir to the upper level. 


Install the diaphragm, diaphragm cover and reservoir cover. 


CLUTCH MASTER CYLINDER 


Remaval/Disassembly 
Place a rag over painted, plastic or rubber parts whenever the. 
system is serviced, 
CAUTION 

7 Silled fluid will damage painted, plastic, or rubber parts. 


Disconnect the clutch switch wires, and remove the clutch 
hose bolt and two sealing washers. 


Cover the end of the hose with e clean rag to prevent con- 
tamination of the system. Then secure the hase to the 
handlebar. 


Remove the holder bolts and holder, then remove the master 
cylinder from the handlebar. 


Remove the clutch lever pivot bott, nut and clutch lever. 


Remove the push rod and boot. 


LOWER LEVEL 


DIAPHRAGM 


BLEED VALVE 


HOLDER 


SEALING WASHERS, 


CLUTCH LEVER 


PIVOT BOLT 


BOOT 


| PUSH ROD 
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CLUTCH 


Remove the snap ring from the master cylinder, 


SNAP RING PRIERS 079143230001 or 


‘equivalent tool 
commercially available 


Remove the washer, piston/secondary cup, primary cup end 
spring from the master cylinder body. 


Replace the master piston componants as set. 


CAUTION 


[+ feries iiia ester siston compares cu 
cause catch seta elu 


Inspection 
Check the primary cup and secondary cup for wesr, damage or 
deterioration and replace as necessary. 

Measure the master piston O.D., raplace if the service limit is 
exceeded. 


Check the master cylinder for scores or nicks and replace as 
necessary. 


Measure the master cylinder I.D. in X and Y directions; replace 
if the service limit is exceoded. 


NOTE 


"Replace the piston, sping and dope Se ] 


SNAP RING 
yi 


SNAP RING 


PLIERS 
SPRING 
PRIMARY 
cUP 
WASHER 
BQOT 
al 
PISTON/SECONDARY CUP SNAP RING 
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CLUTCH 


Assombly/installation 
Clean all parts thoroughly. 


Coat the primary and secondary cups with clean brake tiui 
before assembly. 


Install ihe spring in the master cyinder with the small end out, 


Install the primary cup and pistonisecondary cup. 


CAUTION 
~ ‘owing eos w nn ies ou whan sg | 
cups wil rest in brake svatom fetu i 


SPRING 


PISTON 
SNAP RING 
WASHER 
a 
ICYLINDEN 
SURFACE) 
PRIMARY: EE 
cur E cur 


Install the washer and snap ring making sure the snap ringis [^ 


seated firmly in the groove, 


SNAP RING PLIERS 979143230001 or 
equivalent tool 
commercially available 


Install the boot and push red. fe 


Set the push rod end piece into the clutch faver hole. Ths: 
Stall the lever with the end piece aver the push rod. 


Screw in the pivot bolt making sure that the laver moves 
Smoathly. then tighten the pivot nut securely 


= 
SNAP RING 
SNAP RING 
PLIERS 
B00T 
} PUSH ROD 
ele 
END 
BOT PCE 


Place the master cyünder on the handlebar and install the 
holder with the "UP" mark facing up. 


Align the end of the holder with the handlebar punch mark. 


Tighten the upper holder mounting bolt first, then tighten the 
tower balt, 


Install the clutch hose with the bolt ond two new sealing 
washers, 


Connect the clutch switch wires to the switch terminals. 
Fill the reservoir and bleed tha clutch system page 11-28), 


SB scauine Wasuens 
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CLUTCH 
curen save cvonoen TE 


SLAVE CYLINDER 


Place a rag over painted, plastic ar rubber parts whenever the 
system is serviced, 


CAUTION 
[Spied fluid wil damage painted, plastic, or rubbar pars. 


Remove the slave cylinder mounting bolts and then remove the 
slave cylinder from the crankcase. 


NOTE 
[ Do not disconnect the clutch hose until the piston has 


HOSE BOLT 


been removed, 


Inspect the pistan seals for signs of leakage. 


Disassemble the slave cylinder and replace the piston seat as 
required 


Place a clean pan under the slave cylinder to catch the deaining 
fluid and squeeze the clutch lever slowly to push out the 
piston. 


Drain the clutch fluid. Temporarily install the slave cylinder 
then disconnect the clutch huse. 


Remove tha spring from the piston. 3 
OIL SEAL 


Check the piston and cylinder far scoring or scratches, 


Remove the oii seal and piston seal fram the piston and discard 
them. 


The seals must be raplaced with new ones whenever they 
have been removed. 


Assembly 
Assemble the slave cylinder in the reverse order of PISTON SEAL SLAVE CYLINDER 
disassembly. ou sear p 

Apply a modium grade of hitemperature silicone grease or PISTON 


brake fluid to the new piston seal and oil seal. 
SPRING 

Carefully seat the piston seal in the piston groove. Install the 

oll seal. Place the piston in the cylinder with the seal end facing 

out. 


install the spring in the cyfinder with small end toward the | . Kio 
piston 
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CLUTCH 


Moke sure that the clutch lifter push rod is installed property. 


Install the dowel pins and a new gasket onto the stave cylinder 
‘and install the cylinder by aligning the push rod with the ail sea! 
hole. 


Tighten the mounting bolts to the specified torque, 


NOTE 


" Some das have dowel ble rici of dol pa | 

* Note the locaton at the doncl tots cr dowe pins for 
posting tne aave evinden 

+ Taten the Bala In Z a3 spe în a cites natier 


Connect the clutch hose with the hase balt and two new seal- 
ing washers, then tighten the hose bolt to the specified torque. 


Fill the clutch fluid reservoir and bleed the clutch system (page 
13-28). 


comers | 
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12. V-MATIC BELT DRIVE SYSTEM 


SERVICE INFORMATION 12-1 DRIVE BELT 12-5 
TROUBLESHOOTING 12-1 DRIVE PULLEY 12-6 
SYSTEM DESCRIPTION 12-2 CLUTCH/DRIVEN PULLEY 12-10 


SERVICE INFORMATION 


$ Avoid getting grease and oil on the V-belt and pulley drive faces in order to prevent belt slippage. 
© Refer to the Model Specific manual for removalinstalation of the loft crankcase cover and specific clutch maintenance. 


TROUBLESHOOTING 


Engine starts but vehicle won't move 
+ Worn drive belt 

* Damaged ramp plate 

+ Worn or damaged clutch lining [11 


Engine stalls or vehicle creeps 
* Broken clutch shoe spring 


Poor performance at high speed or lack of power 
* Worn drive belt 

* Weak driven face spring 

* Worn weight roller 

+ Faulty driven pulley face 


V-MATIC BELT DRIVE SYSTEM 


SYSTEM DESCRIPTION 


OPERATION 


is attached to the 
engine crankshaft. The driven pulley is attact -Matic Drive, there is 


WEIGHT 
ROLLER 


GUIDE PIN DRIVEN FACE ciutcH 


MOVABLE” AND ROLLER SPRING OUTER 
RAMP PLATE DRIVEN 
FACE 
DRIVE FACE 
MOVABLE DRIVE FACE 
DRIVE PULLEY DRIVEN PULLEY DRIVE PULLEY DRIVEN PULLEY 


When the engine is running at low speed, the unit increases or As the engine rpm increases, or the load on the rear wheel 
mubiplies torque. This delivers more torque than a higher decrease centrifugal force on the weight rollers throws 


engine speed at a greater drive ratio. The rollers outward. When the rollers are forced outward, 
‘they push the movable face of the driva pulley closer to the 
REDUCTION: LOW drive face. The result is a reduced drive ratio between the 


driven and drive pulleys. 


REDUCTION: HIGH 


Date of Issue, Sep. 1988 
12-2 © HONDA MOTOR CO., LTO, 


V-MATIC BELT DRIVE SYSTEM 


DRIVE PULLEY OPERATION 


WEIGHT ROLLER, 


RAMP PLATE 


DRIVE FACE 


MOVABLE DRIVE FACE 


dug drive pulley consists of a fixed and a movable face, The movable face is capable of sliding axialy on the shaft af the fixed 
face. The ramp plate, which pushes the weight rollers against the drive face, is attached to tho shaft of the drive lace win 


nut, 


AS SPEED INCREASES 
DRIVE BELT MOVABLE FACE 


RAMP PLATE t 


DRIVE FACE WEIGHT ROLLER 


g 


As the engine rpm increases, centrifugal force on the weight rollers is increased. This pushes the movable 
the fixed face. This reduces the drive ratio by allowing the drive belt to run on a pulley of greater ciomet 
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V-MATIC BELT DRIVE SYSTEM 
DRIVEN PULLEY/CENTRIFUGAL DRY CLUTCH 


BALL BEARING 


CLUTCH WEIGHT 


DRIVE SHAFT 


CLUTCH 
OUTER 


GUIDE PIN AND ROLLE: 


DRIVEN FACE 
SPRING 


que centrifugal clutch is disengaged when the engine speed is low. When engine speed increases, the rotating clutch shoes of 
Tie, Clutch weight will expand as the centrifugal force increases. In this way, the chap. automatically engaged. 

the drive belt is pushed out towards the drive face circumference of the arige pulley as the engine speed increases. As the 
belt remains constant in length, the belt, in turn, is pulled in toward the center of she driven face, pushing out the movable. 
driven face and compressing the driven faco spring. 

By this mechanism, the diameter of the belt on the driven pulley decreases at high engine speed. When the engine speed 
decreases, the bolt is pulled back towards tho center of the drive pulley releasing the vest on the belt. This allows the 
chien face spring to move the movabis driven face toward the original postion, Pushing the belt back toward the cir- 
curnference of the driven pulley. 

[nthe manner described above, the reduction ratio varios with engine speed automatically, without the need to manually shift 
between gear ratios. 
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MATIC BELT DRIVE SYSTEM 


DRIVE BELT 
REMOVAL 
Remove the left crankcase cover (sse Model Specific manuatl. 


Hold the clutch outer using the universal holder and remove 
‘the nut and clutch outer. 


UNIVERSAL HOLDER 07725—0030000 
CAUTION 


+ Use the special tool when loosening the lock nut. 
Holding the rear wheel or rear brake will damage the final 
|. reduction system. 


‘Squeeze the drive belt into the pulley groove 2s shown so that 
it slackens enough to remove the driven pulley from the drive 
shat. 

Remove the driven pullev/clutch with the drive belt in place. 


Remove the drive balt from the driven pullay groove and drive 
pulley groove. 


INSPECTION 


Check the drive belt for cracks, pry separation and wear; 
replace as necessary. 


Measure the width of the drive belt as shown 
Replace the belt if the service limit is exceeded 


NOTE 


* Use only a genuine HONDA replacement drive bel. 
+ Do not get oil or grease on tha drive belt or pulley faces. 
Clean off any grease or oil before reinstailing. 


INSTALLATION 


Temporarily install the driven pulleyiclutch assembly on the 
drive shaft 


Turn the pulley clockwise and spread the faces apart while in- 
stalling the drive belt, 


-G*) UNIVERSAL HOLDER 


CLUTCH/DRIVEN PULLEY 


DRIVE BELT 


coc 


MOVABLE 
DRIVEN 
PULLEY 
FACE 
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V-MATIC BELT DRIVE SYSTEM 


Remove the pulley assembly once with the drive belt installed. 


NOTE 
^ Hold the pulley faces apart preventing them =j 


i. Closing. 


Put the drive belt over the drive pulley. 


Reinstall the driven pulley on tho drive shaft with the drive belt 
attached. 


Install the clutch outer and the universal holder. Tighten the 
fut to the specified torque. 


UNIVERSAL HOLDER 97725—0030090 


Reinstall the laft crankcase cover {ses Model Specific manuali. 


DRIVE PULLEY 
REMOVAL 
Remove the loft crankcase cover {see Mode! Specific manuali. 


Hold the drive puliey face using the drive pulley holder and 
remove the nut and washer. 


Remove the drive pulley face. 


DRIVE PULLEY HOLDER 97923 kM10000 


If the drive pultey holder cannot bo uses, remove the cooling 
fan at tha right side of the crankshaft, end hold the fiywhesl 
with tha univarsal holder. 


UNIVERSAL HOLDER 07725— 0030000 


DRIVE PULLEY 


DRIVE BELT 


UNIVERSAL 
HOLDER 


FLYWHEEL, 
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ATIC BELT DRIVE SYSTEM 


DISASSEMBLY 


Remove the movabie drive face and drive face shaft from the 
crankshatt. 


Remove the three bolts attaching the mevable drive face seal 
and remove tha seal. 


Remove the ramp plate. 


Remove the weight rollers and the O-ring from the movable 
drive face. Discard the O-ring. 


INSPECTION 


The weight rollers push on the movable drive pulley face (by 
centifugal force); worn or damaged weight rollers will in. 
terfere with this force. 


Check the rollers for wear or damage and replace as 
necessary, 


Measure the 0.0. of each roller, reptace if the service limit is 
exceeded. 


MOVABLE DRIVE FACE 


CRANKSHAFT DRIVE FACE SHAFT 


RAMP 

MOVABLE DRIVE FACE SEAL PLATE 
MOVABLE DRIVE FACE 

WEIGHT ROLLER O-RING 


WEIGHT ROLLER 
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V-MATIC BELT DRIVE SYSTEM 


Check the drive face shaft for wear or damage and replace as 
necessary. 


Measure the O.D, of the drive face shaft. Replace tha shaft if 
the service limit is exceeded. 


Measure the I.D. af the drive face. Replace it if the service limit 
is exceeded. 


"t a dust seal is installed on the drive face, check it for damage 
and replace as necessary. 


ASSEMBLY/NSTALLATION 


Pack the inside of the movable drive face with the specified 
amount of grease, then install the weight rollers 


NOTE 


Use only tha specified grease in the specified amount cr | 
the clutch operation will be affected. 
* Apply the grease equally aver the inside of the puliey | 


face. 


SPECIFIED GREASE (Lithium Basad Grease): 
Mitsubishi HD-3 
Nippon Sakiyu Lipanox Deluxe 3 
Idemitsu Coronex 3 
‘Sta-Luba MP #3141 
Bal-Ray Moly Lube 126 EP#0 


Apply greasa to a new O-ring and install it. 


Install the ramp plate, 


Install the face seal and tighten the bolts to the specified 
torqua, 


NOTE 
< Make sure that the 


"ring is correctly installed A 


12-8 


DRIVE 
FACE SHAFT 


DUST SEAL 


WEIGHÝ 
ROLLER O-RING 


RAMP PLATE 


FACE SEAL 
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IATIC BELT DRIVE SYSTEM 


Coat the inside of tha drive face shaft with 4—5 o of grease. 
Install the shaft with the splined hole facing out, 


NOTE 


IE Do not get the grease on the pulley face. Remove any 


Install the movable face assembly an the crankshaft. 


DRIVE PULLEY FACE INSTALLATION 


‘Squeeze the drive belt into the pulley groove and pull the drive 
belt over the drive face shaft 


Install the drive pulley face, washer and nut. 


NOTE 


[Be ste beth pulley fees we fee of al nT or 


Hold the drive pulley face using the drive pulley holder and 
tighten the nut to tha specified torque. 


DRIVE PULLEY HOLDER 07923—KM10000 
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=, DRIVE FACE SHAFT 


PULLEY 
FACE 


ORIVE FACE 


CRANKSHAFT SHAFT 


SQUEEZE 


ls 


GED DRIVE PULLEY HOLDER 
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V-MATIC BELT DRIVE SYSTEM 
NOTE 


[I the pulley holder cannot be used, remove the coating | 
fen and hold the Flywheel with the universal holder. | 


UNIVERSAL HOLDER 07725—0030000 


Install the teft crankcase cover {see Model Specific manual). 


CLUTCH/DRIVEN PULLEY 
DISASSEMBLY 

Remove the drive belt and chitin pulley sos page 
ils clutch og comprassor on the puey nant an 


tighten the tool to gain accass to the nut, 


NOTE 


UIT TI 1 


Hold the clutch spring compressor in a vise as shown and 
remove the lock nut using the lock nut wrench. 


Loosen the clutch spring compressor and disassemble the 
clutch and spring from the driven pulley. 


Remove the seal collar from the driven pulley. 


Remove the guide pins and guide pin rollers and the movable 
driven pulley face. 
Remove the O-ring and oil seats from the movable face. 
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TE UNIVERSAL 
HOLDER 


= » 
CLUTCH SPRING COMPRESSOR 


MOVABLE DRIVEN 
PULLEY FACE 


OIL SEAL GUIDE 


> 
OR 
GUIDE 
PIN 
O-RiNGS GUIDE PIN ROLLE! 
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V-MATIC BELT DRIVE SYSTEM 
INSPECTION 


Clutch Outar 
Measure the I.D. at shoe contact surface of the clutch outer. 
Replace the outer if the service limit is exceeded, 


Clutch Shoe 
Measure the thickness of each shoe: replace if the service limit 
is exceeded 


Refer to page 12-12 for clutch shoe reptacement. 


Diiven Pulley Spring 
Measure the freo length of the driven pulley spring and replace. 
if the service limit is exceeded. 


Driven Pulley 
Cheek the following: 

* Both faces for damage or excessive wear, 

+ Guide pin groove for damage or deformation. 


Replace damaged or worn parts as necessary 
Measure the O.D. of the driven face and the LD. of the 


movable driven face. Replace either part if the service limit is 
exceeded 


a st Mita 


CLUTCH OUTER 


LINING 


CLUTCH SHOE 


FREE LENGTH- 


DRIVEN PULLEY FACE 


GUIDE PIN 


MOVABLE FACE GROOVE 
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V-MATIC BELT DRIVE SYSTEM 


Driven Face Bearing Inspection 


Check the innar bearing oil seal lit installed) for damage; 
replace as necessary. 


Check the needle bearing for damage ot excessive play and 
replace as necessary. 


Zum the inner race of the outer bearing with your finger. 
Check that the bearing tums smoothly and quietly, and thar 
the bearing outer race fits securely. Replace the bearing if 
necessary. 


NOTE 


NEEDLE BEARING 


OUTER BALÍ 
BEARING 


IE modais was wo Eai beanna 


Refer to page 12-13 for bearing replacement, 


CLUTCH SHOE REPLACEMENT 


Remove the snap rings and washers, than remove the clutch 
Shoes and shoe springs fram the drive plate. 


NOTE 


«Some models use one retainer plate mised oF three 
|___snep tings. i 


Check the shoe springs for damage or loss of tension. 


Check the damper rubbers for damage or deformation; replace 
as necessary, 


Apply a small amount of grease on the pivot pins. 


Install new clutch shoes on the pivot pins and push them into 
place. 


Use a small amount af grease on the pivot pin and keep grease 
off of the brake shoes, Replace the brake shoes if there is any 
grease on them. 


CAUTION 


F Grease or oll damages clutch shoes and can load too | 
|_loss of engaging ability 


SHOE SPRING 
ORIVE PLATE 


CLUTCH SHOE SNAP RING 


DAMPER RUBBERS 


PIVOT PIN 


r 


DAMPER RUBBER 


CLUTCH SHOE $ 
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V-MATIC BELT DRIVE SYSTEM 


SHOE SPRING 


Use pliers to hook the springs ta the shoes. 


Instat the snap rings and washers or retainer plate onto the 
pivot pins. 


ORIVEN FACE BEARING REPLACEMENT 
Ramove the inner bearing. 


NOTE 


~ df the driven face has an oil seal at inner bearing side; 
remove the oi! saal first. 

+ ff a ball bearing is used on the inside, remove tha snap. 
ring first then remove the bearing. 


Remove the snap ring then drive out the outer bearing toward 
the inner bearing side. 


Drive a new outer bearing into place with the seeled end 
toward the outside 
Install the snap ring securely. 


Apply the specified amount of specified grease as shown. 


SPECIFIED GREASE {Lithium Based Grease): 
Mitsubishi HD-3 
Nippon Sekiyu Lipanox Deluxe 3 
Idernitsu Coronex 3 
Sta-Lube MP #3141 
Bel-Ray Moly Lube 126 EP#0 


1 


OUTER BEARING 


INNER 


INNER NEEDLE 
BEARING 


BALL BEARING 


SPECIFIED 
GREASE 


SEALED END 


SNAP RING 


OUTER 
BEARING 
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V-MATIC BELT DRIVE SYSTEM 
Install in a new inner bearing. i 


SEALED SIDE 


NOTE 


7 Install the bearing with the sealed side facing out. 
* Install the needie bearing using a hydraulic press. install 


L_the ball bearing by driving it in or using a hydraulic press. 


Install the snap ring into the groove in the driven face. 


Install a new oil seal with the ip toward the bearing {it 
required). 


CLUTCH/DRIVEN PULLEY ASSEMBLY 


install new oil seals and O-rings on the movable driven pulley 
face. 


Lubricate the inside of the movable face with the specified 
amount of grease. 


SPECIFIED GREASE {Lithium Based Groas 
Mitsubishi HD-3 
Nippon Seklyu Lipanox Deluxe 3 
tdemitsu Coronax 3 
Sto-Lube MP $3141 
Bel-Ray Moly Lube 126 EP#0 


Install the movable face on the driven pulley face. 


Install the guide pins, or guide pins and guide pin rollers. 


Install the seal collar. 


INNER BEARING 


OIL SEALS 


SPECIFIED GREASE | 


MOVABLE DRIVEN 
PULLEY FACE 


GUIDE PIN 


[DRIVEN PutLey race GUIDE PIN 


SEAL COLLAR 
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V-MATIC BELT DRIVE SYSTEM 


Assemble the driven pulley, spring and clutch in the clutch 
Spring compressar. Compress the assembly by turning the tool 
‘handle until tho lock nut can be installed. 


Clamp the clutch spring comprassor in a vise and tighten the 
lock nut to the specified torque using the lock nut wrench. 
Remove the spring compressor. 


Install the clutchidriven pulley and drive belt onto the drive 
shaft (see page 12-51. 


sm LOCK NUT WRENCH 


CLUTCH SPRING COMPRESSOR 
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13. TRANSMISSION 


SERVICE INFORMATION 13-1 TRANSMISSION DISASSEMBLY 13-6 
TROUBLESHOOTING 13-1 TRANSMISSION INSPECTION 13-6 
SYSTEM DESCRIPTION 13-2 TRANSMISSION ASSEMBLY 13-7 


SERVICE INFORMATION 


© Refer to the Model Specific manua! for proper servicing information on the particular model in question. 


TROUBLESHOOTING 


Hard to shift 

* Improper clutch operation 

* Incorrect engine oil weight 

+ Incorrect clutch adjustment 

+ Bent shift forks 

* Bent fork shaft 

* Bent fork claw 

* Damaged shift drum cam grooves. 
* Bent shift spindle 


Transmission jumps out of gaar 
+ Worn gear dogs or slots 

* Bent fork shaft 

* Broken shift drum stopper 

* Worn or bent shift foris 

* Broken shift linkage return spring 
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SS 
14. CRANKCASE/CRANKSHAFT 


| SERVICE INFORMATION 14-1 CRANKSHAFT MAIN BEARING 14.3 
TROUBLESHOOTING 14-1 CONNECTING ROD BEARINGS 14-8 
SYSTEM DESCRIPTIONS 342 CONNECTING ROD 14-10 
CRANKSHAFT INSPECTION 143 


SERVICE INFORMATION 


€ Refer to the Model Specific manual for removaliinstallation of the crankshaft. 
€ Mark and store the bearing inserts to be sure of their correct locations for reassembly. If the inserts are improperly installed 
they will block the oil holes, causing insufficient lubrication and eventual engine saizure. 


TROUBLESHOOTING 


Excessiva noise 
+ Worn connecting rod big end bearing 
* Bent connecting rod 

* Worn crankshaft main bearing 
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CRANKCASE/CRANKSHAFT 


SYSTEM DESCRIPTIONS 


The crankshaft changes the reciprocating action of the piston 
and connecting rod into rotary mation, so the energy can be. 
transmitted to the clutch and transmission 


Itis necessary that the reciprocating and rotating components 
are properly balanced to produce a smaoth running engine. 


Stresses on the components increase proportional with an in- 
crease in rpm's, 


Because of this increased strass, its critical that the balance is 
maintained whan components are replaced 


There are two types of crankshafts; the assembly type in 
which the right and left crankshafts are assembled with the aid 
of a crank pin, and the single unit type, in which a unibody 
crankshaft is smployed. In the case of the former, caution 
should be exercised when handling it, because if it is dropped, 
tho crank pin will be knocked out of alignment. 


The unit type employs plain-type main bearings 
While the crankshaft is designed to rest directly on the metal 
bearing material. strictly speaking, tha crankshaft and metals 
are lubricated on their surfaces by an cil film 


Consequently, scratches, burrs or dust on the beating surface 
spoils the oii film. leading to bearing seizure. 


Reciprocating movement 


—Rotary movement 


“Assombly-type crankshaft 


@ 


Needle bearing 


P 


D 


Crankshaft 


(R) 
Crankshaft 

w 
Crankshaft 


Ball bearing 


_ Se n neut 
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CRANKSHAFT INSPECTION 
SIDE CLEARANCE 


Measure the side clearance by inserting the feeler geuge 
between the crankshaft and connecting zod big end as shown 


RADIAL CLEARANCE (ASSEMBLY-TYPE 
CRANKSHAFT ONLY) 


Measure tha side clearance at the connecting rod big end with 
a fealor gauge, Replace the crankshaft if the service limit is 
exceeded. 


Measure the connecting rod radial clesranee in both X end Y 
directions, 
Replace the crankshalt if the servico limit is excesded. 


Measure tha crankshoft runout using dial Indicators. 


NOTE 


* The single unit crankshaft uses the plain bearings at the | 
main journal. Excessive runout con couse engine seizure. 


* Refer to the Model Specific manual for measuring and 
iL supporting points. 


CRANKSHAFT MAIN BEARING 
OIL CLEARANCE INSPECTION 


NOTE 


* Main bearings may be either two-piece or ono piece 
bushing types, 


Check the bearing inserts for unusual wear, damage or peeling 
and replace as necessary. 


CRANKCASE/CRANKSHAFT 


DIAL INDICATOR 
MEASURING POINTS 


PEELING DAMAGE 
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CRANKCASE/CRANKSHAFT 


‘Two-Piece Type: 
Wipe alt oil from the bearing inserts and journals. 


Reinstall the upper crankcase's main bearing inserts, then 
Carefully tower the crankshaft in place. 


Put a piece of plastiguage on each journal 


NOTE 


[+ Do not put the plestigauge over the oll holes ] 
|} Do not rotate the crankshaft during the inspection. J 


Install the main bearing inserts on the correct journals in the 
lower crankcase, then assemble and tighten the bolts eventy ia 
2 or 3 steps to the specified torque. 


Remove the lower crankcase and measure the compressed 
Plastigauge on each journal 


If the clearance is beyond the service limit, select the correct 
replacement bearings 


One-plece Type 
Wipe alt oil from the bearing and the crankshaft jauenais. 


Measure and record the crankshaft main journal O.D. 


PLASTIGAUGES 


i 


PLASTIGAUGE 


MICROMETER 
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CRANKCASE/CRANKSHAFT 


Measure and racord the main bearing LD. 


Calculate the oil clearance by subtracting the journal O.D. trom 
bearing LD. Reptace the bearing if the service limit is 
exceeded 


CYLINDER GAUGE 


MAIN BEARING SELECTION 


Two-piece Type: 
Record the crankcase I.D. code letters. 


NOTE 


T^ Leners (A, B or C) on the upper crankcase are the codes 
i far the main journal 1D. from left to right. 


Record the corresponding main journal 0.0. code numbers (or 
measure the main journal O.D.1 


NOTE 


for the main journal 0.0.s from left to right. 


* Numbers (1, 2 or 3) on each crank weight are the =j 


MAIN JOURNAL 0.0, CODE 


Cross reference the case and journat codas to determine the 


replacement bearing color code. 


Example: 
LD. code on the crankcase: A 
O.D. code on the crankshaft: 1 


Bearing color code: Pink 
CRANKCASE I.D. CODE 

A 8 c 
MAIN 1| Pink Yellow Green 
JOURNAL s = 

elow reen wn 
o5 2| v G Bron 
CODE 3' Green Brown Black 


COLOR CODE 
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CRANKCASE/CRANKSHAFT 


One-piece Type 


NOTE 


> Some bearings cannot be replaced. Refer to the Model 
Specitic manual for complete information. 


Press the old bearing out of the crankcase (page 11-7). 


Record the LD. cade letter (A, B or C). or measure the 
crankcase I.D. after the bearing has been removed. 


Record the main journal Q.D. code number (1, 2 or 3} 


Cross-referance the case and journal codes to determine the 
replacement bearing color cade. 


Example: 
LD. code on the crankcas 
O.D. coda on the crankshaf: 
Bearing code: Brown. 


CRANKCASE I.D. CODE E 
A E 
MAIN 1 Brown Black 
JOURNAL i ences 
OD. 
CODE Black Blue. 
REMOVAL 


‘Two-piece Type 
Carafully remove the bearing inserts from the crankcase. 


Wipe all ail from the insert seating areas. 


14-6 


1.0. CODE 


0.0. CODE 


COLOR CODE 


BEARING INSERT 
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pa 


Press out the main bearing using the special tool and hydraulic: 
press. 


CAUTION 


* When removing bearings, always use a hydraulic press | 
‘and bearing removal tool to prevent crankcase damage. | 


MAIN BEARING INSTALLATION 


Two-piece Type: 
Install the main bearings into the crankease. 


Tha bearing tabs should be aligned with the grooves in the 
case and caps. 


Apply molybdenum disulfide solution to the upper end lower 
main bearings. 


Mark a line perpendicular to the bearing surface from each 
edge of the notch as shown. 


Apply molybdenum disulfide grease to the outer face of the. 
bearing. 


Place the bearing in the crankcase by aligning the two lines 
with the crankcase groove. Prass it into place using a hydraulic 
press, 


CAUTION 


Í- Take care not to damage the inside surface of tha new 
i. bearing during Installation. 


CRANKCASE/CRANKSHAFT 


ATTACHMENT 
AND DRIVER. 


AUGN 
LINES. 
MAIN BEARING 
` DRIVER AND MAIN 
ATTACHMENT BEARING 
<> 


CRANKCASE GROOVE 
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CRANKCASE/CRANKSHAFT 


CONNECTING ROD BEARINGS 7 


OIL CLEARANCE INSPECTION 


Check the bearing inserts for unusual wear or damage and 
replace as necessary, 


wa S 
SONDA 


DAMAGE 


Wipe oll cil from the bearing inserts and crenkpins. PLASTIGAUGES 
Put a piece of plastigauge on each crankpin. 


NOTE 


* Do not put the plastigauge over the oil hole im the 
cronkpin. 


Install the bearing caps and rods on the correct crankpins, and 
tighten them evenly. 


NUT 


nore 
= Bp fot ote the cinichen aunng TT NN 


Remove the caps and measure the compressed plastigauge on 
each crankpin, 


If the rod bearing clearance is beyond tolerance, select 
replacement bearings. 
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4-STROKE 
BIG END BEARING SELECTION 


Record the corresponding rod |Ð. code number #1, 2 or 3) or 
measure the I.D. with tha bearing cap installed without bearing 
inserts. 


Record the corresponding crankpin O.D. coda letter (A. Bor C) 
or measure the crankpin O.D. 


Cross-raference the crankpin and rod codes to determine the 
replacement bearing color. 


Example: 
Crankpin code: A 
Connecting rod code: 1 


Bearing code: Pink 


Tha pink codo bearing should be selected. 


CRANKPIN I.D. CODE 


CONNECTING |1 
ROD Lb. CODE [7 


CRANKCASE/CRANKSHAFT 


9.D. CODE LETTER 


COLOR CODE 
ITHICKNESS SHOWN) 
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CRANKCASE/CRANKSHAFT 


BEARING REPLACEMENT BEARING INSERTS d 


Remove the bearing inserts from the connecting rod and cap. 


OIL HOLE 


Wipe all oil from the connecting rod and the new bearing 
inserts. 


Install the bearing inserts by aligning the tabs with the grooves. 
in the connecting rod and cap. 


NOTE 


+ The oil hale in the connecting rod should be aligned with 
the bearing insert oil hole. 

* Apply molybdenum disulfide solution to the inside bear- 
ing surface for initial lubrication. fi 


CONNECTING ROD 
SELECTION 


If a connecting rod requires replacement, you should select a 
Tod with tha same weight code (A, B or C) as the original. 


NOTE 
* An unbalanced connecting rod weight may cause abnor- 
mal engine vibration. If a rod with the same weight coda 

is unavailabte, use a replacement within one code letter 

of the original- 


E WEIGHT CODE £ 


INSTALLATION 


Coat the inside bearing surfaces with molybdenum disulfide 
solution for initial lubrication, and reinstall them into the 
original positions and directions, 


LUBRICATING 
ou 


C 
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M 


Install the bearing caps and connecting rods on the correct 
crankpins. 


NOTE 
* Install tha connecting rads and bearing inserts in their 
‘original positions. 
* Do not rotate the crankshaft and connecting rods during 
|. the plastigeuge procedure. 


Gil the threads of the connecting rod bolts and nuts so that the. 
bolts will be tightened evenly, Tighten the nuts to the specified 
torque. 

After tightening, check that the connecting rods move freely 
without binding. 


CRANKCASE/CRANKSHAFT 


BEARING CAP. 
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15. FINAL DRIVE/OUTPUT SHAFT 


SERVICE INFORMATION 45-1 OUTPUT SHAFT 15-2 
TROUBLESHOOTING 15-1 FINALDRIVE 15-5 
| SYSTEM DESCRIPTION 15-2 


SERVICE INFORMATION 


‘© Perform the gear contact pattem and backlash inspection and adjust the shim whenever you replace the bearings, gears or 
gear case. The extension fines from the gear engagement surfaces should intersect at one point. 


POINT OF INTERSECTION 


© Check the ring gear-to-gear case cover stopper pin clearance on the final gear case, Adjust if it is out of specification. 
Replace the final driva shaft, side gear case output shaft, and the ring and pinion gears of the final gear case as a set. 
$ Protect the gear cosa with a shop towel while holding it in vise. Do not clamp it too tight as it could damage the gear case. 
© When tightening the lock nut with a lock nut wrench, actual torque on the lock nut is greater than tha reading by the length 
of the lock nut wrench 
Refer to the Medel Specific manual for specified torque. Do not overtighten tha lock nut. 
© Description of the tooth 


TOE inside of gear) 
COAST SIDE L 

(contacts when engine brake, 

is applied) 


Fonie sive 


; {contacts when engine 
/ power is applied) 
(outside of gear! 


TROUBLESHOOTING 


Excessive noise in final drive Excessive rear wheel backlash 
+ Wom or damaged ring gear and driven flange = Wom drive shaft splines 
* Damaged driven flange or wheel hub * Excessive backlash between ring gear end pinion gear 
+ Wom or damaged pinion gear andor pinion joint spines ` Wom driven lange and ring gear splines 
Excessive backlash between pinion and ring gears. + Excessive play in final drive cese bearings 
+ Low oil level - Worn drive shaft, universal joint and/or pinion joint 
splines 

Excessive noise in side gest + Excessive play or worn universal joint bearing 
+ Worn or damaged output shaft and final drive shaft 

gens Ol leak ot final gear case 
+ Worn or damaged side gear case bearing + Clogged breather hole 
+ Incorrect adjustment shim + Too much ot 

+ Faulty oil seals) 
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FINAL DRIVE/QUTPUT SHAFT 


SYSTEM DESCRIPTION F DAMPER 


j  OUTPUTDRIVEGEAR CAM OUTPUT 
Power from the engine is transmitted to the rear whee! as GEAR 
follows: 
Countershaft lor output drive shaft} — output driven shaft — OUTPUT 
drive shaft — pinion gear — ring gear — rear wheel. DRIVEN GEAR 


To prevent harsh or jerky acceleration or deceleration a 
damper spring is placed in the drive line. The spring absorbes 
sudden applications of torque and provides smooth starts and 
stops. 


UNIVERSAL 
JOINT 


‘The damper mechanism is attached to either the output gear 


[$ DRIVE SHAFT 
case or drive shaft. 


Unlike the drive chain. the system requires only periodic final 
gear off change for maintenance. 


PINION 
MECHANISM SHAFT 


OUTPUT SHAFT ‘OUTPUT GEAR 
REMOVAL 


NOTE 


* When a damper spring is installed to the output gear, 
remove the side gear case only after the damper spring 
has been removed. Follow the staps below. 

i * Refer to the Model Specific manual for output shaft 

removal. H 


Remove the output gear. 


Using the damper spring compressor, compress the damper 
Spring and remove the snap cing. Remove the damper spring 
compressor and then take out the damper cam and damper 
spring, 


SNAP RING DAMPER SPRING 
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FINAL DRIVE/OUTPUT SHAFT 


INSPECTION 


Check the gear for damage or excessive wear, and the gear 
dag holes for damage; raplace as necessary. 


Measure the gear I.D.; replace if the service limit is exceeded. 
Check the bushing for wear or damage. 


Measure the bushing I.D. and 0.D.; replace if the service limit 
is exceeded. 


Calculate the gear-to-bushing clearance: replace the compo- 
nent if the service limit is exceeded. 


Measure the 0.0. of the countershaft or output drive shaft at 
the sliding area. Replace the shaft if the service limit is 
exceeded. 


Calculate the shaft-to-bushing clearance. If the service limit is 
exceeded, determine if a new bushing would bring the 
Clearance within tolerance. If so, replace the bushing. If the 
Clearance stilt exceeds tho service Bmit with new bushing, 
replace the shaft. 


Measure tha damiper spring fres length. Replace the spring if 
the free length exceeds the service limit. 


BACKLASH INSPECTION 


Clamp the output gear case in a vise that has soft jaws or use a 
shop towel 


Set a horizontal type diat indicator an the countershaft or out- 
put drive shaft as shown. 

Hold the driven gear with the shaft holder and rotate the 
countershaft or output drive shaft by hand until gear slack is 
taken up. 


Turn tha countershaft or output drive shaft back and forth to. 
read the backlash 


Remove the dial Indicator. Turn the countershaft or output 
drive shaft 120° and measure backlash. Repeat this procedure 
once more. 

Compare the difference of the three measurements. 


DOG HOLES 
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FINAL DRIVE/OUTPUT SHAFT 


If the difference in measurements exceeds the limit, it in- 
dicates that the bearing is not installed squarely. Inspect the 
baarings and reinstall if necessary. 


M backlash is excessive, replace the countershaft or output 
drive shaft adjustment shim with a thinner one. 


If the backlash is too small, replace the countershaft ar output 
drive shaft shim with a thicker one. 


Gear tooth contact pattem chack 

Remove the countershaft or output drive shaft from the side 
gear case. 

Apply Prussian Blue to tha output drive gear teeth. 


Install tha countershatt or output drive shaft and the 


Rotate the drive shaft several times in the normal direction of 
rotation. 


Remove the shaft and check the gear tooth contact pattern. 


Contact is normal if Prussian Blue is transfered to the approx- 
imate center of each tooth and slightly to the side. 


If the pattern is not correct. remove the output driven shaft 
and replace the shaft adjustinent shim, 


Replace the shim with a thinner one if the contact pattern is 
too high. 


Tone EE 


COUNTERSHAFT 
On OUTPUT 
i DRIVE SHAFT 


DRIVE SIDE 


COUNTERSHAFT 
OR OUTPUT 
DRIVE SHAFT 


~a HEEL 


COAST SIDE 


CONTACT 700 HIGH 


DRIVE SIDE. 


COAST SIDE 
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FINAL DRIVE/OUTPUT SHAFT 


Replace the output shaft adjustment shim with a thicker one if 
the contact is too law. 


Refer to the Model Specific manual for information of shim 
thickness. 


INSTALLATION 


Refer to the Model Specific manual for side gear case 
installation, 


M the damper spring has been removed, install it according to 
the following procedure. 


Placa the damper spring and damper cam over the shaft. 


Install the damper spring compressor and compress the spring, 
then instali the snap ring securely. 


FINAL DRIVE 
REMOVAL 
Drain the final gear ail and remove the rear wheat 


Remove the mounting nuts, and remove tha final drive 
assembly, 


DRIVE SHAFT REMOVAL 


With Damper Cas 
Hold the drive shaft in a vise with soft jaws and separate the 
final gear case from the drive shaft. 


CAUTION 


+ Clamping the damper case section of the final drive 
assambly in a vise can damage i 


CONTACT TOO LOW 


DRIVE 
SIDE 


coast 
SIDE 


SNAP RING 
L 


SPRING COMPRESSOR 


DAMPER SPRING 


FINAL DRIVE 
ASSEMBLY 


MOUNTING NUTS 


FINAL DRIVE ASSEMBLY 


DRIVE SHAFT. 
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FINAL DRIVE/OQUTPUT SHAFT 


Without Damper Case: OI SEAL | 
Separate the drive shaft from the final gear case by gently 
tuming the drive shaft and pulling 


Remove the spring and oil seal. 


DRIVE SHAFT 


DRIVE SHAFT/DAMPER DISASSEMBLY CEE) ATTACHMENT REAR SHOCK ABSORBER 
= COMPRESSOR 
Drain the ot from the damper case SK Ne 


Set the drive shaft in the shock absorber compressor with the 
proper attachments. 


DRIVE SHAFT E785) ATTACHMENT 


Compress the damper spring and remove the stop ring. STOP RING 
Remove the tool. 


| SPRING 
spring seat ! 
damper cam 
damper lifter 
damper case 
O-ring 
snap ring 
spring 


Remove the following: o RING DAMPER LIFTER 


DAMPER 


DAMPER CASE 
SNAP RING 


m 


SPRING SEAT 


Date of issue: Sep., 1988 
15-6 © HONDA MOTOR CO. LTD. 


FINAL DRIVE/OUTPUT SHAFT 


Remove the oil seal, oil seal guide and damper spring from the DAMPER CASE 
damper case. 


Ol SEAL 


OIL SEAL GUIDE 


DRIVE SHAFT INSPECTION 


Measure the damper spring free length: replace the spring if 
the free length exceeds the service limi 


Check the splines of the drive shaft for damage or wear, DAMPER-LIFTER 
replace as necessary. 

DAMPER 
f the splines are damaged, check the universal joint splines CAM 


Chack the damper cam and Wfter for damage; replace as 
necessary. 


SPLINE 


DAMPER CASE ASSEMBLY 
On SEAL 

Install the spring in the damper case. 

install the oi seal guide and a new oil seal using the special 

tool, 


IL SEAL 
GUIDE 


DAMPER SPRING 


eee ee 
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FINAL DRIVE/QUTPUT SHAFT 


Install a new O-ring onto the drive shaft. 
install the spring and secure the snap ring 
Insart the drive shaft into the damper case. 


. damper cam and spring seat. 


Set the drive shaft in the shock absorber compressor and com- 
press the spring, 
Set the stop ring securely into the groove on the drive shaft. 


Remove the tools. 


DRIVE SHAFT INSTALLATION 


With Damper Casa: 
Fill the damper case with the recommended type and amount 
af gear oil 


DAMPER CASE 


DAMPER LIFTER 


à. 
"qe 
vA 


SPRING SEAT 


STOP RING 


SHOCK ABSORBER 
COMPRESSOR 


(GEAR OIL) 
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FINAL DRIVE/OUTPUT SHAFT 


Hold tho drive shaft upright to avoid spilling the damper casa 
oil. 


Carefully position the gear case on the shaft 


CAUTION 


* Avoid damaging the damper case oil seal during 
assambly. 


Without Damper Case: 
Install a new oil seal, stop ring and the spring. Then install the. 
shaft on the final drive assembly. 


UNIVERSAL JOINT INSPECTION 
Remove the spring arm (see the Mode! Specific manual. 


Remove the universal joint from the output shaft. 


Check that the universal joint maves smoothly without binding 


Check the splines for weer or damage and replace if 
necessary. 


Install the universal joint on the output shaft, then install tho. 
swing arm. 


FINAL DRIVE ———, 


2 


osea Ww STOP RING 


UNIVERSAL JOINT 


BEARINGS 


SPLINES 
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SERVICE INFORMATION 


$ Support the motorcycle on its center stand and/ar with a jack or other suitable support under the engine or frame when ser- 
vicing the front wheel. Be certain that the motorcycle is secure before proceeding. 

© In case the motorcycle, scooter or ATV is equipped with tubeless tires, valves, and wheel rims, use only tires marked 
""TUBELESS" and tubeless valves on rims markad “TUBELESS TIRE APPLICABLE.” Never mount tires designed far use on 
automobiles. 


* Any attempt to mount passenger car 
enough explosive force to c: 


es on  motorcycie tim may cause the tire bend ta separate from the rim with 
io serious injury or death. 


TROUBLESHOOTING 


Worn wheel bearing* 
‘Worn swing arm pivot 


Hard steering From wheel wobbling 

* Steering head bearing adjustment nut too tight * Bent rim? 

+ Faulty steering head bearings + Worn front wheel bearings* 
+ Damaged steering head bearings + Faulty tre 

+ Insufficient tire pressure" 

+ Faulty tire" 

Steers to one side or does not track straight Wheel tums hard 

+ Unevenly adjusted right and ieft shock absorbers + Misadjusted brake 

* Bent fork + Faulty wheel bearing? 

+ Bent front axta: wheel installed incorrectly + Faulty speedometer gear" 
+ Faulty stearing head bearing 

* Bant frame 


"These items are addressed in this section. All other items are addressed in the Front or Rear Suspension, or Brake Section. 


—— MH ——— 
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WHEELS/TIRES 


WHEEL REMOVAL/INSTALLATION 


FRONT WHEEL 


* Groasa on tha brake i 
‘cam and anchor pin. 
| + Inhaled asbastos fibers have been found to cause respiratory disease and cancer. Never use an air hose or dry brush to | 
| clean brake assemblies. Use an OSHA-approved vacuum cleaner or alternate mathod approved by OSHA. designed to 
‘mize the hazard caused by airborne asbestos fibers. 


* Support the vehicle securely under tha engine to raise the front wheel. 

+ The speedometer cable and front brake cable must be disconnected. 

* On vehicles with hydraulic disc brakes, if the whesl cannot be removed with brake celiper(s) installed on the front fork(s), 
remove the wheal after the brake caliper has been removed with the caliper bracket attached. 

* After installing, check that the wheel turns smoothly and without play. 


AXLE NUT TYPE 


Removal: 
Remove the axle nut. 


Pull the axle shaft from the fork legs while holding the wheel, 
then remove the wheel, 


m 
7H 


Installation 
Drum brake: Align the speedometer gearbox retainer tabs with 
the cutouts and install the brake drum on the whee! hub. 


Install the side collar. 
Coat tha axie shaft with a small amount of grease. 

Place the wheel between the fork legs while aligning the bose 
f the fork leg with the groove of the brake panel. Insert the 


axle through the fork legs. 


Turn the front wheel so that the speedometer gear retainer will 
engage properly with the whee! hub. 


Hydraulic disc brake: Align the stop of the speedometer gear- 
box with the boss of the fark leg 


Set the wheel so that the brake disc is positioned between the. 


z 
brake pads. Use care not to damage the brake pads. Install the wc M 
ps 


axle shaft. 
AXLE NUT 

Tighten the axle nut to the specified torque. (Refer to the A 

Model Specific manual. 


Connect the cables. 
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SINGLE HOLDER TYPE 


Removal: 
Loosen the axle shaft holder nuts. 


Loosan the axle shaft while holding the wheel. Remove the ax- 
la shaft. 


Remove the wheel. 


Installation. 
Hydraulic brake: 

Place the front wheel between the fork legs while slipping the 
disc between the pads. Take care not to damage the pads. 
Set the wheel into the place and insert the axle shaft through 
the wheel 


Loosely install the axle holder with its UP mark toward up and 
tighten the axle shaft ta tha specified torque. 


With the front brake applied, pump the front suspension up 
and down several times; then tighten the holder nuts to 
specified torque. 


NOTE 
* Holder nut should be tightened: 
On vertically split type: upper first, then lower nut. 
On horizontally split type: front first, then rear nut. 


Reconnect the cables. 


DOUBLE HOLDER TYPE 


Removal 
Remove both side holders and then remove the front wheel. 


Disassembly 
Remove the axle nut from the axle, then remove the axle shaft, 
collar and speedometer gear. 


Assembly 

Install the side coliar and speedometer gear box onto the 
wheel hub. 

Coat the axle shaft with small amount of grease and install tha. 
axle shaft. 

Tighten the axle nut to the specified torque. 


WHEELS/TIRES 


AMAN 
AXLE HOLDER « 


AXLE NUT 
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WHEELS/TIRES 


Installation , SPEEDOMETER, 
Place the front wheel between the fork legs GEAR BOX 


Sat the brake disc between the brake pads carefully. Do not 
damage the pads. 


Slowly lower the front of the vehicle until the fork legs are 
aligned with the axle. 


Install the axle holders with the allow pointing forward and. 
align the speedometer gear box boss with the fork leg stop. 


Tighten the upper nuts or forward nuts first; then the lower ar 
rear puts, 


Reconnect the cables. 


PINCH BOLT TYPE 


Removal 
Loosen the axle pinch bolts on the axle bolt side and remove 
the axle bolt. 


Loosen the axle pinch bolts on the opposite side and remove 
the axle shaft while holding the wheel. Remove the front 
wheel. 


Installation. ‘STOP (FORK LEG) 
Place the front wheel between the fork legs and work the 
brake disc between the pads. Be careful not to damage the 
pads. 


Install tha axle. Tighten the axle bolt to the specified torque. 
Align the spesdometer gear box stop with the fork leg stop. 


NOTE 


~ Make sure thatthe index line on the axle aligns with the 
fork leg surface. / 

E bmi) 

STOP (SPEEDOMETER GEAR BOX! Wwoexume | L 


Tighten all the pinch bolts to the specified torque. 


vals 07 mm 0.03 1 


Check the clearance between the brake disc and the caliper 
bracket on each side after installation. The clesrance should be 
at least 0.7 mm {0.03 inl. 

H the clearance is not 0.7 mm (0.03 in) or more, loosen the 
holder nut or pinch bolt at the axle shaft side and adjust the 
clearance. Then tighten the holder nuts or pinch bait to the i | pisc 


cons E TI 


specified torque. 
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WHEELS/TIRES 


REAR WHEEL 


Grease on the brake linings wi 


cam and anchor pin. 

7 Inhaled asbestos fibers have bean found to cause respiratory disease and cancer. Never use an air hose or dry brush to | 
clean brake assemblias. Use an OSHA-approved vacuum cleanar or alternate method approved by OSHA. d 
minimize the hazard caused by sirborne asbestos fibers. 


reduce stopping power. Keep grense off the brake linings. Wipo excess grease aff the 


* Support the vehicle securely with the rear wheel off the ground. 

* Remove the muffler and/or other parts necessary to gain access to the wheel. 
* For drum brakes, disconnect the brake rod or cable and brake torque rod from the brake panel. 

+ For hydraulic disc brakes, it may be necessary to remove the brake caliper. Refer ta the Model Specific manual. 
* Note the side collar position and direction so they can be installed properly. 

* After installing. make sure that the rear wheel turns smoothly, without excessive free play. 


CHAIN DRIVEN TYPE CHAIN ADJUSTER 


Removal 
Loosen the axle nut and drive chain adjusters 


Move the rear whes! forward, and disengage the drive chain 
from the driven sprocket. 


Ww EE ORS! 


DRIVE CHAI REAR WHEEL 


For mechanical drum brakes, remove the reat brake adjusting CHAIN ADJUSTER 
nut and depress the pedal to disconnact the brake rod lor 
cable) from the brake arm. If the brake panel is mounted with 
the brake torque rod, disconnect the torque rod from the brake 
panel by ramoving the terque rod mounting nur. 


REAR AXLE 


Remove the axle nut and rear axle. 


For hydraulic disc brakes, move the celiper assembly away 
from the disc to avoid interferance. 


Remove the rear wheel 


Installation 
For drum brakes, install the brake panel and side collar on the 
wheel hub. 


note 
E 


Place the rear wheel into the swingarm, while faying the drive 
chain between the sprocket and wheel hui 


Note the proper direction af the ane side cals] 


In case that the swingarm on the brake panel is not maunted 
with the brake torque rod, insert the stoppar on the swingarm 
into the groove of the brake panel when installing tha wheel. 
to the swingarm. 
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WHEELS/TIRES 


For hydraulic disc brakas, install the rear wheel by working the. 
braka disc between the brake pads. Se careful not to damage 
the pads. 


Set the rear wheel in the place. Install the rear axle with chain 
adjuster. 


NOTE 


* Note the proper direction of the chain adjuster } 


Instali tha chain adjuster and axle nut to the opposite side of 
the wheal 


Fit the drive chain over the driven sprocket 


For mechanical drum brakes, connect the brake rod (or cable) 
to the brake arm and install the adjusting nut loosely. In case 
that the brake panel is mounted with brake torque rod, con- 
nect the torque rod to the brake panel and tighten the torque 
Tod nut to the specified torque. 


Adjust the drive chain slack. 
Tighten the rear axie nut to the specified torque. 

Secure tha axle nut and torque rod nut with a new cotter pin if 
required. 

For mechanical drum brakes, adjust the rear brake pedal free 
play. 


SHAFT DRIVEN TYPE 


Removal. 
For drum brakes, disconnect the brake rod (or cable) and tor- 
que rod from the brake panel. 


Remove the axle nut and loosen the axle pinch bolt. 

Remove the rear axle. 

For hydraulic disc brakes, move the caliper assembly away 
from the disc to avoid interference. 

Remove the side collar and pull the rear wheel from the final 


drive gear. Remove the rear wheel 


Installation 
Coat the driven flange with molybdenum disulfide grease. 
Install the brake drum onto the wheal hub. 


Place the rear wheel into the swing arm. 


16-6 


CHAIN ADIU TER 


CHAIN 


BRAKE ROD TORQUE ROD 


AXLE NUT FINCH BOLT 
BRAKE 


FINAL DRIVEN FLANGE ~ ifa 
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WHEELS/TIRES 


For the hydraulic disc brakes, work the brake dise between the 
brake pads. Be careful not to damage the pads. 


Align tha splines of the final driven flange with the splines of 
Ting gear and push the rear wheel onto the final drive gear. 


Install the side collar. 


NOTE 
Note the proper direction of the wheel side collar 


La 


Set the rear wheel in place and install the axle 

For mechanical drum brakes, connect the brake rod (or cable) 
to the brake arm and install the adjusting nut loosely. 
Connect the torque rod to the brake panel and tighten the tor- 
que rad nut to the specified torque. 


Tighten the axle nut first then tightan the axle pinch bolt to the 
specified torque. 


For mechanical drum brakes, adjust the rear brake pedat free 
play. 


UNIT SWING TYPE 
Removal 
Remove the frame covers and exhaust muffler if necessary. 


Apply rear brake and loosen the axle nut. 


NOTE 


* If the rear axle spins with the axle nut. apply torque to | 
the wrench allowing the scooter to tilt rearward end the 
reer wheel to contact the ground 


Remove the axle nut and rear wheel. 


Installetion 
Install the rear wheel by aligning the splines of the wheel hub 
with the final drive shaft splines. 


Apply the rear brake and tighten the rear axle nut to the 
specified torque. 


NOTE 


+ If the rear axle spins with the axle nut, apply torque to 
the wrench allowing the scooter to tilt rearward and the 
rear wheel to contact the ground. 


Install the removed parts. 


E f. 
|F BRAKE Ri 


0D 


AXLE NUT 
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WHEELS/TIRES 


AXLE INSPECTION 


Set the axle in V-blocks, rotate the axle and measure the 
runout using a diat indicator 

The actual runout is 1/2 of the total indicator reading; replace 
if the service limit is exceeded. (Check the Model Specific 
manual for the actual service limit. 


WHEEL BEARING REPLACEMENT 


discs | 
j before removing the wheel bearings 
+ Refer to page 1-16 for the table of bearing | 
| removeridriver size. 


REMOVAL 
Remove the wheel. 


Remove the dust seal, side collar and braka drum and remove 
the spoedometer gearbox retainer 


Rear wheel: 
Chain drive type: Remove the driven sprocket. 


Shaft driva type: Remove the drivan flange. 


Remove the right and left wheet bearings with the bearing 
remover shaft and remover head. 


INSTALLATION 


NOTE 


* Right and left bearings hava a specific installation order. 
Refer to the Mode! Specific manual for which bearing to 
Install first. 


Drive in a new bearing. 
Check the distance collar for its proper installation direction 
and install 


Instell the other bearing. 


NOTE 


^ Replace right and left bearings in pairs. Do not re-use old 
bearings. 

+ One side sealed type bearing: 
Install the bearing with its sealing face toward the 
outside. 

+ Both sides sealed type bearing: 
Install the bearing with its stamped size mark toward the 
outside 


DIAL INDICATOR 


AXLE 


ING DRIVER. 
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WHEELS/TIRES 


BASIC TIRE INFORMATION 


CAUTION 


* Be careful not to damage the rim area when using tire 
mounting tools 


<TUBE-TIRE> 

This type uses an air-filled tube within the tire's casing. 
‘Therefora, air in the tire leaks out instantly when a nail or other 
sharp objects penetrates tha tire and tube 


«TUBELESS TIRE» 

Tubeless tires have a rubber layer tinner liner}, which prevents 
air from filtering through, glued to the inside. This acts in place 
of a tube. It also has a special bead area, which, together with 
the specialized rim, makes a tubo unnecessary. 


This innar liner is sufficient in thickness and does not stretch 
like a tube. Even when a nail penetrates the tire, the hole does 


not get any bigger. Instead, it closes around the nail, preven- 
ting air from leaking out. 


TIRE CODE 
fich indication] 


4.00 H-18 4PR 
Tread width: 4 inch E No.: Z-piy rating 
Speed limit code — Rim diameter: 18 inch 


[Metric indication! 


170/60 R 18 73 H 


aN PTT oi 


i 
i 
Height/Tread Ratio = 60% Max. load code 


— Rim diameter: 18 inch 


1 


Radial indication mark 


RIM LINE: 


BEAD 


TUBE VALVE 


TUBE TIRE 


TUBELESS TIRE 


Speed limit code: 


ul 
INI 


[o 


isi 
IHI 
[7] 


100 km/h max. 
140 &mih max, 
150 km/h max. 
180 km/h max. 
- 210 km/h max. 
- 210 kmíh min. 


Height 


Width — 
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aLe 


Tubeless tire 


pg 


* Any attempt to mount passenger car tires on a motorcy- | 
cle tim may cause the tire bead to separata from the rim 
with enough explosive force to cause serious injury or 
death. 


‘Tubeless tires have “TUBELESS” stamped an their side walls. 
Tubeless tire rims have "TUBELESS TIRE APPLICABLE" 
stamped on them, Each rim valve has (Snap-in valve: TR412 or 
R413) on it, 

The rim and tira mating areas and rim valves are different from 
tube-types in construction. 


Replace the tire if it is punctured or its side wail is damaged. 


Use care to protect the sealing surfaces when handling and 
Storing tubeless tires and rims 


“TUBELESS TIRE 
APPLICABLE” MARK 


TUBELESS TIRE 


Tube tire rim 


i SNAP-IN VALVE Ideni- 
fication : 
"TUBELESS TiRE 
| APPLICABLE" 
“TUBELESS TIRE. not stamped 
APPLICABLE" 
stamped 
Rim valve 
hole 11.5 mm 8.5 mm 
diameter. 


Storage. 
Store tubeless tires upright with a spacer or thick paper placed 
between the tire beads. 


If the bead-to-head clearance is narrower than the rim width, it 
is difficult to Install the tire onto the rim. 


Do nor stack or lean tires against each other. 
To stora the tire that is to be re-used, adjust the air pressure to 


1/2 of the recommended pressure. Be sure that the valve cap. 
is securely installed. 


Do not store the tubeless tires or rims in thase areas: 

* Where the azone is produced (near motor, battery charger} 
+ Hat area inear heater, steam pipe etc. 

+ Where oil or grease is stored 

* In direct sunlight. 

^ Wer or humid area 
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TIRE REMOVAL 


Rafar to page 16-17 for ATV's whael/tire servicing. 
Remove the wheel, 


NOTE 


* Single brake disc type: To prevent damage to the disc, | 
place the wheet on the level surface with the disc facing ; 
up. 

* Double brake disc type: Remove one disc first, then 
place the wheel on the level surface with the other disc 

L.. facing up. ' 


Remove the valve cap and bleed air by pressing the valve care. 
Remove the valve core after bleeding air completely. 


Remove the valve stem nut and push the valve stem lightly. 


I a bead stopper is installed, loosen the lock nut and push the 
bead stopper down. 


Collapse in tho bead with a tire bead breaker 


It no tire bead breaker is available, step on the side wall to col- 
lapse the bead. 


NOTE 


[- Do not stop on the rim. 


Collapse the bead into the rim canter and slide the tire out of 
position. 
NOTE 


Tire can be easily removed once tha beads are collapsed 
completely. 
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RIM CENTER, 
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Apply @ mild detergent solution to the rim and tire mating 
surfaces. 


Be sure that the bead is completely collapsed. 

in case of the tube type tire, insert the tire lever from the op- 
posite side of the valve and raise the bead over the rim. 

On tubeless tires, insert the tire lever from the valve side and 
raise the bead ovar the rim. 


Always use a rim protector when using tire levers. 


CAUTION 


- To avoid damaging the rim when using tha 
always use rim protectors. 


ra lever. 


NOTE 


+ Be sure to use motorcycle tire levers. 

* Do not apply the mild detergent solution to the rim and 
tire mating surfaces af low pressure tiro. Apply water 

į on. 


Insert another tire lever at 30—50 mm (1 to 2 ini from the first 
tire lever and remove the tire trom the rim, little by little. 


NOTE 


* Do not try to remove tha bead too much at ona time. 
[+ Donat pry against or scratch the bead stopper area with 
tha tira lever. 


TIRE LEVER. 


RIM PROTECTOR, 


TIRE LEVER 


RIM PROTECTOR 


Repest the above procedures until half of bead is removed. 
Then remove the remaining bead by hand. 


Tube-type tire only 
Press the valve into the tire completely and remove the tube 
from the tire, 


TIRE LEVER. 
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WHEELS/TIRES 


Remove one side of bead using same procedures as the 
tubeless tira. 


TIRE LEVER 


Remove the tire from the rim. 


RIM PROTECTOR 


RIM VALVE REPLACEMENT 
(TUBELESS TIRE ONLY) RIM VALVE 


Cut off the rim valve at its base. 


Apply mild detergent solution to a replacement rim valve and 
insert it from inside of the rim. 


NOTE 


* Be sure to use the recommended rim valve. 
* Do not damage the valve hole. 
* Replace the rim valve whenever installing a tubeless tire. 


WHEEL CENTER ADJUSTMENT 
(SPOKE WHEEL ONLY} 


The wheel center adjustment is necessary when the spoke 
wheel has been rebuilt 


The distance indicated is as follows: 
A; Between the rim side and standard surface 
B: Rim width (measurement) 

C: Between the rim center and standard surface 


NOTE 


* Refer to the Model Specific manual for standard surface 
and specific values of C on each model. 


Measure the distance B {rim width), and make the following 
calculations. 


A-C-B2 
Example: (8: 76.2 mm, C: 56.5 mmt 
A = 565-7622 = 184 


Adjust the rim position and distance A by tightening the 
spokes to specified torque in 2 or 3 progressive steps. 


Inspect and adjust the wheel rim runout. 
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WHEELS/TIRES 


TIRE INSTALLATION 


Refer to page 16-17 for ATV's wheel tire servicing. 


For a tube type tire, check the rim band and rim lack to be sure. 
they are installed properly 


* Any attempt to mount passenger car tires on a motor- 
cyclo rim may cause the tire bead to separate from the 
with enough explosive force to cause serious injury 

or death 


FIM 


CAUTION 


+ Always change rims which have been bent or have 
cracks, as they may cause air leakage. 
* Always change the rim if there are any flaws over 0.5 
mm in depth and 1.0 mm in width on the surface 
|. touching the bead 


Check the tire for overall condition and use a mild detergent 
solution on the bead. 


Use only water es a lubricant when removing or mounting 
tres. 

Soap or ather tire lubricants may leave a slippery residue that 
can cause the tire to shift on the rim. 


* Atire that shifts on the rim may lead to a sudden loss of 
air pressura while riding and an accident could occur. 
NOTE 
[+ Be sura to use motorcycle tire levers. 


1+ Do not use the detergent solution on low pressure tires. 
Use water only. 


V the tire has an light mark (yellow paint mark), install the tire. 
with this mark aligned with the valve. 


If the tire has an arrow mark, install the tire with the mark 
pointing in the direction of rotation. 


Stand the tire upright, hold it with one hand and, starting from 
the opposite side to the valve, instaff one side of the tire on the 
rim as much as you can by hand. 


Be sure to assemble in the sequence shown. 
Place the wheel on the level surface and install the remaining 
portion af the tire using two tire fevers. 


NOTE 


[+ Foressy assembly, appa id dtergant saluton to he 
te anad im frag surtaces. 
«not uve V detergent solution an the ire and im 
mating surfaces of the low pressum trs. Use water 
oa 


-TIRE LEVER 
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Tube-type only 

Inflate tha tube with a small amount of air. 

Push the tube into the tire 

Insert the valve through the valve hole and foasely install the 
nut. 

Install the tube so that it is aligned with the concave partion of 
the rim center. 

Ba sure that the tube is not twisted and the valve stem is 
straight. 


I 


Install the other side of the bead while holding the assembled 
portion of the bead with your knee to prevent it from coming 
off. 


NOTE 


[+ Before using the levers, be sure that the bead on the op- 
j.. Poslte side is positioned in the center of the rim. 


Install the bead a little at a time, using care not to damage the. 
tube or wheel with the tire levers. 


After 1/2 of the bead has been installed, insert the two tire 
levers at a distance of 30—40 mm (1 to 2 in) to install it. 
Repeat this procedure until 3/4 of the bead has been installed. 


NOTE 


* Hold one tire lever upright to remove the other iever. | 


After 3/4 of the bead has been installed, check the bead on the. 
opposite side. Be sure it is still in the center of the rim. 
NOTE 


* The last portion of the bead is more difficult to install. 
The rim and bead may be damaged if the bead on the op- | 


posite side of the point where you are working is not in 
LO do ohe rim center, 


When the remaining bead is only 50-- 60 mm (2 to 2.6 inl, pull RIM PROTECTOR 
the two levers up and over. 


aA 


mets 


TIRE LEVERS: VALVE CORE | 
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Apply a mild detergent solution to the bead again. 


mM 


^ Use only water as a lubricant when removing or mount- 
ing tires. 
Soap or other tire lubricants may laave a 
which can cause the tire to shift on the rim. 


ry residua | 


RUBBER HAMMER 


Tap on the tire tread surface with a rubber hammer so that the 
tire and rim fit evenly around the circumference. 


Be sure that the tire centar and rim canter are aligned. 


Inflate the tira to 1.5 times the standard recommended 
pressure to seat the bead on the rim. 


the tira pressures specified in the Mode! Specific © 
manual or on the tire labet. Overinfiation may cause e tire 
to burst with sufficient force to result in serious injury or 
death. 


NOTE 


* For tubeless tires, you may hear a loud sound as the 
baad seats onto the rim. This is normal 

* For tubeless tires, if air leaks out from between the rim 

and bead. iot the wheel stand with the valve at the bot- 

tom and purt air in while pushing down on the tire. 


Check that the tire bead seats on the tire rim securely and the 
Tim fine of the tire is concentric with the rim. 


Adjust the tira pressure to the specified pressure. 


Check the wheel balance. 


Tighten the rim lock nut to specified torque if available. 
On the tube type tire, tighten the valve stam nut 


Install the wheal 


RIM LINE 


RIM Lock 
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WHEEL BALANCING 


Refer to the Modet Specific manual to verify whether or n> 
the model being serviced requiros wheel balancing. The 
manual wilt specify the type of weights required. if necessary. 


+ Wheel balance directly affects the stability, handling and 
overall safety of the motorcycle. Carefully check balance 
bafore reinstalling the wheel. 


Mount the wheel, tire and brake disc assembly in an inspection 
stand. 


Spin the wheel, allow it to stop, and mark the lowest 
theaviest) part of the wheel with chalk. Da this two or three 
times to verify the heaviest area. If the wheel is balanced, it 
will not stop consistently in the same position 


To balance the wheel, install wheel weights on the lightest 
side of the rim, the side opposite the chalk marks. Add just 


enough weight so the wheel will no longer stop in the same 
position when it is spun. 


ATY WHEEL/TIRE 
REMOVAUIINSTALLATION 
Loosen the wheel nuns. 


Raise the rear wheels off the ground with a jack or block under 
the engine 


Remove the wheel nuts and wheel, 


Install the wheel in its original position 


NOTE 
* Bo not interchange the right and left tires. If the tire has © 

install tha wheel with the arrow mark point- 

ing in the direction of rotation. 


Install the wheel nuts with the beveled sides facing inward and 
tighten ta the specified torque. 


INSPECTION STAND 


FRONT 
WHEEL NUT 
BEVELED SIDE 


P 
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TIRE REMOVAL (U.S.A. ONLY) 


NOTE 
* This service requires the Universa! Bead Breaker (GN- 
AH-958-BB11 available in U.S.A. only, 


* Remove and install tires from the rim side opposite the 
| valve stem. 


Remove the core from the valve stem. 


A tite bead tool is required for tire removal, 

Use a Coats 220 Tire Changer or equivalent to remove the tire 
trom the rim. If a tire changer is not available, rim protectors 
and tiro irons may be used. 


CAUTION 


[> Take ca to muoia damaging the bond aatng area ofthe 
P^ 


Install he proper size blade for the rim you are working on onto. 
the breaker arm assembly 
CAUTION 


+ Use of an improper size tire tool may resul 
the rim, tite, or tool. 


damage to 


Place the proper size adapter onto the threaded shaft and then. 
put the wheel over tho threaded shaft and adapter. 


Lube the bead ares with water, pressing down on the tire 
sidewall/bead area In several places to allow the water to run. 
into and around the bead. Also lube the aree where the breakar 
arm will contact the sidewall of the tire. 


Use only water as a lubricant when removing or mounting 
tires. 

Soap ar other tire lubricants may leave a slippery residue that 
can cause the tire to shift on the rim. 


* Attire that shifts on the rim may lead to a sudden loss of 
air pressure while riding and an accident could occur. 


While holding the breaker erm assembly at an approximate 
45° position, insert the blado of the breaker arm between the 
tire and rim. Push the bresker arm inward and downward until 
it is in the horizontal position with its press bloc! 
with the rim. 


PRESS BLOCK 


BLADE 


BREAKER ARM ASSEMBLY 


ADAPTER 


BREAKER ARM ASSEMBLY 


THREADED SHAFT 


a 
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With the breaker arm in the horizontal position, place the 
breaker press head assembly over the breaker arm press block. 
Make sura the press head bolt is backed out afl the way and 
then position the nylon buttons on the press head against the 
inside edge of the rim 


Insert the threaded shaft through the appropriate hole in the 
breaker press head assembly and then tighten the lever nut un- 
tit both ends of the breaker press head assembly are in firm 
contact with the rim. 


Tighten the press head bolt until the reference mark on tha 
press block is aligned with the top edge of the prass head. 


If the rest of the bead cannot be pushed down into the center 
of the rim by hand, foosen the press head bolt and the lever 
nut. Rotate tha breaker arm assembly and breaker press head 
assembly 1/8 to 1/4 of the circumferance of the rim. Tighten 
the lever nut and then tighten the press head bolt as described. 


Repeat this procedure as necessary until the remainder of the 
bead can be pushed down into the center of the rim. 


Assemble the Universal Bead Breaker on the other side of the 
wheel and break the bead following the same procedures. 


Remove the tire from the rim using a tire changer machine or 
tire irons and rim protectors. 


Remove tire from rim that has the smallest shoulder area to 
simplify removal. 


REMOVAL (EXCEPT U.S.A.) 


NOTE 


+ Applying water, soapy water, oil, or other lubricants to 
the tire, rim or tire tool when removing the tire may 
cause the tire breaker arm to slip off the tire so that the 
bead cannot be broken. 

[Follow the breaker manufacturer's instructions. 


CAUTION 


+ Excessive lapping pressure may deform or damage the 
seat. 
* Do not damage the bead seating area of the rim. 


PRESS HEAD 
ASSEMBLY 


PRESS HEAD BOLT-—— 9^ 
LEVER NUT, 
11" RIM. 8" FIM 


9” RIM 7 RIN 


TOP EDGE OF 
PRESS HEAD 


SZ 
RIM BEAD LOCKS 


TIRE BREAKER ATTACHMENT 


WHEEL wur 


install the tire breaker attachment on the rim with the wheel 
nuts and tighten the nuts securely. 


insert the narrow end (A side} of the breaker arm between the 
tire and the rim. 
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NARROW END (A SIDE} 
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Position the breaker arm compressor on the tire breaker at 
tachment as shown. 


Kaep the breaker arm horizontal and align the end of the com- 
pressor bolt with the breaker arm hole. 


Screw in the breaker arm compressor bolt while pushing the 
breaker arm on the tire with your foot to break the bead from. 
the rim. 


NOTE 


* Do not break the bead all at once. Remove and reposition 
the compressor and arm 1/8 of the circumference of the 
Tighten the compressor bok. Break the bead by 
repeating this procedure 3— 4 times. 


If the bead breaking is difficult with the narrow end (A side) of 
the breaker atm, use the wide end (B side} of the arm and 
repeat the procedure in the previous step. 


After removing the tire from the rim, cut the valva off at the 
bottom, being careful not to damage the rim 
NOTE 


* Be sure to replace the valve with a new one whenever 
the tire is removed from the rim. 


TIRE REPAIR 


NOTE 


* Use the manufacturer's instructions for the tire repair kit. 
you are using. If your kit does not have Instructions, use 
the procedures provided here. 


Check tha tire for the puncturing objects. Chaik mark the punc- 
tured area and remove the object. 


Inspect and measure the injury. Tire repairs for injuries larger 
than 15 mm (5/8 inl should be a section repair. Section repairs 
should he done by a professional tire repair shop. 


If the injury is smaller than 15 mm (5/8 in), proceed with the 
repair as described here, 


BREAKER ARM 
COMPRESSOR 


WIDE END iB SIDE 
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Install a rubber plug into the hole as follows: 

Apply cement to a plug inserting needte end work the needle 
into the hole to clean and lubricate it. Do this three times. Do 
not let the cement dry. 


Insert and center a rubber plug through the eye of the inserting 
needle, 


Apply cement to the rubber plug. 
Push the inserting needle with plug into the hole until the plug 


ightly above the tire. Twist the naadle and remove it from 
the tire; the plug will stay in the tire. 


NOTE 


[C “Be careful not to push the plug all the way into th Ure; 


Trim the plug 6 mm {1/4 in) above the tire surface. 
Repeat the sbove procedure if the puncture is large. 


Do not use more than two plugs per hole. 


Allow the repair to dry. Drying time wil vary with air 
temperature. Refer to the tie repair kit manufacturer's 
recommendations, 


Inflate the tire and test the seal by dabbing e smati amount of 
cement around the plug. Escaping air will cause a bubble in the 
‘cement. |f there is leakage, remove the tire (page 16-17] and 
apply a cold patch to the inside of the tira as described. 


M a plug has been inserted, trim it even with the inner tire 
surface. 


Temporarily place a rubber patch thet is at least twice the size 
of the puncture over the injury. Make a mark around the patch, 
slightly largar than the patch itsett. 

Remove the patch, 


Roughen the area marked inside the tire with a tire buffer or a 
wire brush. Clean the rubber dust from the buffed ares. 


Apply cement over the area marked and allow it to dry. 
Remove the lining from the patch and canter it over the injury. 
Press the patch against the injury using a special roller. 


NOTE 


* Allow cement ta dry until tacky before applying patch, | 
+ Do not touch the cement with dirty or greasy hands. — | 
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ASSEMBLY 


Clean the rim bead seat and flanges 
Apply clean water to the rim fianges, bead seat and base. 


Install the tire on the rim, where the sim shoulder width is the. 
narrowest, to simplify installation. 


pad —^^»— 


+ Use only water as a lubricant when mounting tires. Soap 
ar other tire iubricants may leave a slippery residue that 
can causa the tire to shift on the rim resulting in a sudden 
loss of oir pressure while riding. 
-- 
Install tha valve cora in the valve stem. = 
Install the tite and inflate it to seat the tire bead. 
+ Tha maximum pressure for seating the tire bead is in- © 
dicated on the side wall. Do not inflate the 
this pressure. Tho tire could burst with sui 
cause severa injury. D 
NOTE 
* Wf the tire has arrow mark, install the tire with the mark 
pointing in the direction of rotation. 
+ Do not interchange the right and left tires 
Deflate the tira. Wait 1 hour and inflate the tire te the specified 
pressure. 
Cheek for sir leaks and install the valve cap. 
Tha ATVs are equipped with tubeless tires, valves, and wheel rims. Use only tires marked “TUBELESS” and tubeless valves 
on rims marked “TUBELESS TIRE APPLICABLE." Never mount tires designed for use on automobiles on an original rim. 
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MECHANICAL DRUM BRAKES 


TROUBLESHOOTING 


clean brake assambli 
OSHA, designed to minimi 


Inhaled asbestos fibers have been found to cause respiratory disea: 
In the United States, use on OSHA-approved vacuum cleaner or alternas 
the hazard caused by airborne asbestos fibers. 


and cancer. Never use an air hosa or dry brush to 
‘method approved by 


HYDRAULIC DISC BRAKE 


Brake leverípedal soft or spongy 

+ Air bubbles in the hydraulic system 
+ Leaking hydraulic system 

+ Contaminated brake padidise 
+ Worn caliper piston seal 
+ Worn master cylinder piston seal 
+ Worn brake pad 

+ Contaminated caliper 
+ Caliper not sliding properly 

* Wom brake pad/dise 

* Low fluid level 

* Clogged fluid passage 

+ Warned/deformed brake disc 
Sticking!worn calipar piston 
Sticking/wom master cylinder piston 
Worn brake dise 

Contaminated master cylinder 

Bant brake leveripedal 


MECHANICAL DRUM BRAKE 


Poor brake performance 
Improperly adjusted brake 

Worn brake linings 

Worn brake drum 

Worn brake cam. 

Improperly installed brake linings 

Brake cable sticking/azeds lubrication 

Contaminated brake linings 

* Contaminated brake drum 

+ Worn brake shoes at cam contact areas 

+ Improper engagement between brake arm end cam- 

shaft serrations 


Brake lever/pedal hard 
~ Cloggedirestricted brake system 

* Sückingiworn caliper piston 

+ Caliper not sliding properly 

> Clogued/restricted fluid passage 

+ Worn caliper piston seal 

+ Stickingfworn master cylinder piston 
+ Bent brake lever/pedal 


Brakes grab or pull to one side 

+ Contaminated brake padidisc 
Misalignad wheel 

Cloggedisestricted brake hose 

Warpedideformed brake disc 

Caliper not sliding properiy 

+ Cloggedirestricted brake hose joint 


Som 


Braka lover hard or slow to retum 
* Wornibroken return spring 

Improperly adjusted brake 

Sticking brake drum due to contamination 
Wor brake shoes at cam contact areas 
Brake cable sticking/needs lubrication. 
Wom brake cam 

Improperly installed brake linings 


Brake squeaks 
+ Worn brake linings 
* Wor brake drum 
+ Contaminated brake linings 
+ Contaminated braka drum 
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BRAKE SYSTEM DESCRIPTIONS 


Braking systems on motorcycles, like virtually all braking 
systems, dissipate the vehicles kinetic energy by transtceming 
it into heat energy-known as friction heat 


Two basic types of braking systems are used on Honda motor- 
cycles and scooters; the drum-type and the dise type. Both the 
rum and the disc rotate together with the wheel. Each is 
slowed by the friction of either shoes or pads that press 
against them. 


MECHANICAL DRUM BRAKE 


Singla Leading Shoe Type 
tOr, Leading-Tralling Shoe Type? 

Force applied against the brake lavar or pedal activates a cable 
or rod attached to the brake mechanism. A threaded adjuster 
on the end of the brake actuating cable or rod offars ona of 
two adjustments to control the precisa brake actuation point. 
The adjuster acts against a pivot on the end of the brake arm. 
which is clamped onto and turns a brake activating cam. 


As shown in the illustration to the right, this cam transfers a 
rotating force from the outside of the drum, through the pro- 
tective brake panel to the inside of the drum. Here the cam 
spreads one end of two crescant-shaped shoes. The other end 
of the shoes pivot against a common pin set into the brake 
panel. Both shoes press against the inside surface of the drum, 
creating friction and slowing the rotation of the wheel. The 
first shoe to act upon the drum beyond the cam, in relation to 
the rotating direction of the drum, is called the leading shoe. 
The second shoe, arcing out against the drum from the com- 
mon pivat pin, is called the trailing shoe. 


Due to its position within the system, the leading shoe creates 
more force against the drum than thet which is applied to it. 
This increased force capability is called a selt-snergizing ef- 
fect. In contrast, the trailing shoe, again, because of its po: 
tion within the system based on the rotating direction of the 
drum, is pushed back by the rotating drum end creates less 
force than thet which is applied to 


Dual Leading Shoe Type 
Dual leading shoe brakes differ from single leading shoe types 
in that they usa twa shoe-activating cams, each at opposite 
ends of the brake panel, to simultaneously press the shoes 
against the drum isee illustration at the right). Because both 
shoas are leading in relation to the rotating direction of the 
drum and therefore operate against the drum in same way, the 
effective braking force is noticably greater than a similarly 
ed single leading shoe unit with an identical amount of ac- 
tuating force applied to the brake lever or pedal. 
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DISC BRAKE 


BRAKE CAM 


LEADING SHOE 


BRAKE CAM 


LEADING SHOE 


LEADING SHOE 


BRAKE CAM 
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It is vital for brake systems to quickly dissipate the heat that is 
generated by the friction of the braking action so their stop- 
Ping force remains consistent. Since drum brakes contain 
almost all of the brake components within the wheel hub, it is 
important that thase brake components be made of materials, 
that conduct heat rapidly. It is just as important that the brake 
is of the proper size for the anticipated requirements of the 
vehicle. 


In order to enhance heat conductivity while providing accept- 
able wear resistance on tha inner surface of the brake drum, 
the drum itself is made of cast iron. The remainder of the 
drum/hub is made of aluminum alloy with cooling fins cast into 
the outer circumference; again for heat conductivity and 
dispersion, but also for reduced unsprung weight. To speed 
conductivity, the cast iron drum ie captured within the 
aluminum hub and cannot ba removed. 


The drum thickness is relatively thin, which further aids heat 
conductivity, and must not be machined in a brake lathe. Ifthe 
drum surface is severely damaged, tha hub must be replaced. 


HYDRAULIC BRAKES 

Brake Fluid 

The designations DOT 3 and DOT 4 specify the brake fluid's 
ability to withstand heat without boiling. Tha greater the 
number, the higher the boiling point. It is necessary for the 
brake fluid to have a high boiling point so that the fluid does 
not boil within the brake ling due to the high temperature of the 
brake discs and components. Boiling brake fuid leads to a 
drastic loss of braking force due to the aie bubbles that form 
within the brake lines. 


Never mix DOT 3 and DOT 4 brake fluid within a system. It is 
important to add only the same DOT number and even the 
sama brand of braka fluid when adding fluid. If you are unsure 
of the type within the system, drain the system and refill it 
with DOT 4; systems designed for DOT 3 can use DOT 4. But 
DOT 4 systems must never be filed with DOT 3. DOT 4 
Systems generate greater heat and thereby require the higher 
boiling point characteristic of DOT 4. 


Avoid mixing different brands of brake fluid. Improper mixing 
such as this may lead to chemical decompesition and 
contamination. 


It is also important to use only fresh brake fluid from e sealed 
container. Once a new container of brake fluid is opened. be 
sure to reseat it tightly and plan on discarding the fluid after six 
months. This is because brake fluid left in tha container tends 
to absorb moisture from the air: itis hydroscopic. Moisture can 
form even within a sealed brake system because of this par- 
ticular property. Moisture in the brake fluid contaminates tha. 
brake system and lowers the boiling point of the fluid. It also 
Gorrodes the brake cylinders and pistons, which eventually 
causes seal damage and leakage. 

For this reason you should note tha date on the container that 
it was first opened for later raference. 


DRUM BRAKE 


HUE 
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Never reuse brake fluid due ta the possibility of contamination 
rom dust or moistura absorption 

If the brake fluid in a system shows any visual signs of con- 
tamination. it should be replaced — even if the recommended 
replacement interval has not passed. 

You must be careful when handling brake fiuid because it can 
Quickly damage many painted or plastic surfaces on contact. 
In certain plastics, structural damage can occur if brake fluid 
penetrates the material's surface. The only general exception 
is the components of the brake system that are designed to be 
resistant to the affects of brake fluid. Brake fluid that is spied 
on a motorcycle should be washed away with water 
immediately. 


Before removing the reservoir cover, turn the handleber until 
the reservoir is level 
Place a rag over painted, plastic or rubber parts whenever the 
system is serviced. 


CAUTION 
* Spilled fluid will damaga painted, plastic or rubber parts. 


Refill with the same type of fluid from an unopened container. 
Do rot allow foreign materiat to enter the system when refill- 
ing the reservoir. 


Using the wrong fluid can cause loss of braking 

efficiency. 

+ Contaminated fluid can clag the system, causing s loss 

of braking ability 


Pressure applied against the brake lever or pedal movas the 
piston within the master cylinder unit. Hydraulic fluid pressure 
is then transmitted through the brake fine to the caliper where 
it presses against one or mare caliper pistons. 

Because hydraulic fluid cannot compress, the caliper pistonisk 
move at the same instant as does the master piston in the 
master cylinder. 

The rise in hydraulic pressure that takes place between the 
master cylinder and the caliper because of the differences in 
the diameter of these parts is most significant. During develop- 
ment, these sizes are juggled to achieve best braking force and 
"feel". The leverage ratio offered by the design of the lever or 
pedal acting upon the master piston also helps to increase in 
force to be transmitted to the cafiper pistons compared to the 
force initially applied 


The caliper pistons are in direct contact with the hack side of 
the brake pads. Anti-equeal shims are normally used between 
the piston and pad. As these pads press against oppasite sides 
of the disc, the rotation of the wheel is slowed. 


When the brake lever is released, hydraulic pressure decreases 
and the pads cease to press against the disc. Unlike drum 
brake systems where a spring retracts the shoes from the 
drum surface, on disc brake systems. the resilience of the 
caliper piston seals retracts the pads from the disc and 
automatically seif-adjust for waar 


Lever stroke > Caliper piston stroke LEVER 


Master piston diameter < Caliper piston diameter 
(Pushing force} < (Energy generated! 


Return of piston due to the resiliance of the seal 


L Wn 


PISTON SEAL 


CALIPER 
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In single push type calipers, both pads press against the brake 
disc through a reaction of the sliding caliper yoke. Calipers of 
this type with single piston are mora common an earlier Hon- 
das. More current models use a single push type, but with dual 
pistons {both on tha same side) 


Opposite piston calipers are most often used for road racing 
motorcycles today. They do affer some improvement in per- 
formance, but at great increase in cost and complexity. In this 
type. pistons facing each other on opposite sides press the 
pads against the disc. 


The amount of braking force available depends on the 
magnitude of force pressing the pads against the discs, the 
size of the contact area between the brake pads and discs, the 
distance betwean the center of the wheel and the center of the 
brake pads, and on the outside diameter of the tira. 


Rectangular brake pads were introduced to increase tho area 
of the pad against tha disc. But it was found that these pads 
do not press against the disc uniformly, so the braking force is 
not as effective as it could be. Hence, the dual piston caliper 
was introduced so that a large braking force and uniform 
Pressure against tha brake pads is ensured. Some dual piston 
calipars have different piston sizes to further balance the brak- 
ing force across the pad — the walling piston being larger than 
the leading piston. 


As previously touched on, increasing the area of contact bet- 
ween tha brake pads and disc increases tha braking force. This 
increased contact means increased heat energy. The increas- 
ed heat energy requires greater capability for heat dissipation. 


With the exception of in-board disc brakes and the GL1500 
front brakes, all brake discs are exposed. To protect them from 
rust, the discs are made of stainless steel alloy. 


Because the material the discs can be made of is limited, the 
discs cen only be made so thin in order to reduce unsprung 
weight before thermal distortion of the disc becomes a 
problem 


Aa the temperature of the brake disc rises, the disc expands. 
Because the disc is bolted to the wheel, its expansion is limited 
and soma dagrea of distortion occurs. 


The VTR250, with its in-board front disc, uses a plain cast 
iron disc since rust is not a problem. The design of the GL1500. 
front brake with its covered discs and calipers, transfers much 
of its heat to the cast, hollow wheet 


BRAKES 


SINGLE PUSH CALIPER 


YOKE 


OPPOSITE PISTON 
CALIPER 


PAD: 
SLIDE PIN CALIPER PISTON PAD 
EFFECTIVE DISC DIAMETER 
BRAKE DISC 


DUAL PISTON 
CALIPER 


“SINGLE 
PISTON 
CALIPER 


DUAL PISTON CALIPER 
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To cope with the extreme heat typically generated in compete 
tion road racing, floating type discs have been developed. In 
this system, a floating disc is installed by means of spring 
washers and rivets or clevis pins with an aluminum carrier be- 
‘tween the disc and the wheel. In this manner, deviations in 
radial directions are permitted, distortion is prevented and 
weight is raducad. 


In addition to the design basics already stated, discs are com- 
monly drilled or grooved to remove dust or dirt from the 
surface, thereby preventing what are known as sympathetic 
vibrations, Contrary to popular beliefs, holes drilled in the disc. 
do not significantly aid cooling. These holes are perpendicular 
to the flow of air so little additional cooling occurs. 


Among the many combinations of materials used to make 
brake pads are: wear resistant resin, metallic mixtures, and 
sintered metal. These materials sre combined in brake pad 
manufacturing according to the design requirements of the 
particular application. Asbestos wes dropped from use in pad 
manufacturing by Honda beginning around 1985-86. 


Just as disc brakes are used where greater than typical drum 
brake stopping force is required, dual disc brakes (a disc on 
both sides of a single wheel) are usad where an even greater 
braking capability or a smaller diamater front wheel is required. 


GENERAL INFORMATION FOR SERVICE 


* Do not allow dust, dirt, water or any foreign material to 
enter the system when refilling or replacing the brake fluid. 

+ To maintain proper sealing and initial fit, replace the parts. 
specified for replacement at the time of service. Replace the. 
required parts as a set, when specified, for the same 

* Clean the stiding surfaces of the brake pads and disc with 
brake cleaner. Replace the pads if they are contaminated 
with oil or grease, ss this significantly reduces braking 
force, 

+ The brake calipers can ba removed from the motorcycle and 
the pads can be replaced without disconnecting the 
hydraulic system. 


FLOATING TYPE 


BRAKE DISC 
« 

DOUBLE DISC TYPE 
gn 
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SS MÀ. CBRARES. 


* Bleed the hydraulic system if it has been disassembled or if 
the brake feels spongy. 

+ df brake pads or shoes have baan overheated (glazedi. they 
must be replaced. Overheating changes the composition of 
the friction material and merely wire brushing or sanding 
the friction surface cannot change this tact. 

* Always replace hydraulic hnejhose sealing washers with 
naw ones when reassembling. These sealing washers are 
made of aluminum alloy for effective sealing and are 
distorted once they are used 


Use caution when handling and installing brake lines and 
hoses. When installing front brake lines, be sure that there 
is no possibility of damage or stress to the lines ar hoses 
when the fork pivots fully in either direction or when the 
suspension compresses or extends. In the rear, allow pro- 
per clearance so that the lines or hoses do not rub against 
the tiro, frame or swingarm, and so they are not caught be- 
tween the coils of the spring when the suspension 
compressas. 


All brake lines or hoses should be installed using the clamps. 
provided. Each clamp should be positioned around the rubber 
hose guards ta prevent any damage to the lines and hoses. 


Eyelet-type line and hose joints: 
Use new sealing washers whenever eyelet-type joints are 
reinstalled. Bo sure the hose bolt fluid passage is free from. 
clogging prior to installation. 


Note the position of the stopper that aids in positioning the. 
evelet at the proper angle whan installing the hose onto the 
master cylinder. ff only one stopper is provided, press the hosa 
end against the stopper while tightening the bolt. (f two stop- 
pers are provided, install the hose between tha stoppers so 
that the hose will not move when the bolt is tightened. 


If the sealing washer includes a stopper with collapsible claws, 
be sure to note the direction these claws face so the new 
washer can be installed in the same position. 


Hosa Joints: 
Ramoval 

Remove the hase by icasaning the joint nut while holding the 
hose nut stationary, This method pravents the hase from being 
twisted or kinked. 


BRAKE HOSE 


HOSE GUARD 


STOPPER 


JOINT NUT 


HOSE NUT 


BRAKE HOSE 
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Installation 
First install the hose joint onto the master cylinder with a new 
sealing washer and tighten it to the specified torque if it was 
removed. 


Then, while holding the hose nut, tighten the joing nut to tha. 
specifiad taue. 


Metal Braka tines: 


Removal 
If the metal braka ling is equipped with nuts as illustrated, 
always loosen the flara nuts first, using a flare nut wrench, so. 
that the hose may be easily maneuvered. Remave the metal 
line using care not to bent ít. 


Installation 
Always tighten brake line nuts first by hand, Then, confirm 
that the connections aro frae from play and tighten te the 
specified torque using a flare nut wrench 


HYDRAULIC DISC BRAKES 

BRAKE FLUID REPLACEMENT 

Before removing the reservoir cover, turn the handlebar until 
the reservoir is evel. 

Place a rag over painted, plastic or rubber parts whenever the 
system is serviced. 

CAUTION 


+ Spilling fluid on painted, plastic or rubber parts will 


j 
|. damage them. 


Remove the master cylinder cover and diaphragm. 


Discard contaminated pads and clean a contaminated disc 
with a high quality brake degreasing agent. 


+ A contaminated brake disc or pad reduces stopping 


Refill with the same type of fluid. 


* Mixing incompatible fluids will impair braking eHficioncy. 
* Foreign materials can clog the system, causing a reduc- 
tion or campfete loss of braking ability. 


MASTER 


CYLINDER HOSE NUT } 


BRAKE HOSE 
JOINT NUT 


FLARE NUT 


[ 


UPPER 


COVER 


COVER PLATE 
DIAPHRAGM 


f LLL BRAKE FLUID 


~y È 


17-8 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


BRAKES 


Connect a bleed hase to the bleed vaive 


Loosen the caliper bleed valve and pump the brake lever or 
pedal. Stop operating the lever or pedal when fluid stops flow- 
ing out of the bleed valve. 


Close the blead valve and fill the master cylinder with the 
specified brake fluid. Refer to the Model Specific manual. 


CAUTION 


* Reusing drained fluids can impair braking efficiency. 


Connect a commercially available Brake Bleeder to the bleed 
valve. 


NOTE 


* When using a brake bleeder, follow the manufacturar's 
operating instructions. 


Pump the brake blaedar and loosen the bleed valve. 
Add fluid when the fluid levet in the master cylinder is low. 


Repeat the above procedures until no air bubbles appaar in the 
plastic hose, 


NOTE 
* Check the fluid leve! often while bleeding the brakes to 
prevent air from being pumped into the system. 
+ Use only specified brake fluid from a sealed container, 
+ Hairs entering the blender from around the bleed valve | 
threads, seal tha threads with teflon tepe. | 


If the brake bleeder is not available, perform the following 
procedure. 


Connect the transparant bleeder hose to the bleed valve and 
place the other end of the hose in @ container 

Loosen tha blead valve 1/4 turn and pump the brake lever or 
pedal until there are no air bubbles in the bleed hose and lever 
or pedal resistance is feit. 


Aftar filing the system, close the bleed valve and inspect the 
system for air bubbles by operating the brake lever or pedal. 
if it feels spongy, bleed the system as follows. 


BLEED VALVE 


BRAKE LEVER 


BLEED VALVE 


BRAKE BLEEDER 


BLEED VALVE 


d es C - 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


17-9 


BRAKES 


AIR BLEEDING 


1. Squeeze the brake lever, than open the bleed valve 1/4 turn. 
and close the valve 


NOTE 

+ Da not release the brake lever or pedal until the bleed 
valve has been closed. 

* Check the brake fluid laval often while bleeding the | 
system to prevent air from being pumped into the | 
system. 


2. Release the brake lever slowly and weit several seconds 
after it reaches the end of its travel 

3. Repeat the abave steps 1 end 2 until bubbles cease to ap- 
pear in the fluid at the end of the hose. 


Tighten the bleed valve. 
Be sure that the brake fluid is up to the upper level of the 
master cylinder and refill it necessary 


Reinstall the master cylinder cover. 


BRAKE PAD REPLACEMENT 


‘There are two types of the brake pads; 

Typa A: pad pin is secured by the retainer plate. 

‘Type B: pad pin is secured by the pad pin plug. 

Type A: Loosen the pad pin retainer bolt. 

‘Type B: Remove the pad pin plug and loosen the pad pin. 


Rafer to the Model Specific manual for the caliper re- 
movaltinstailation, 


NOTE 


* Remove the pads without removing the bracket from the 
caliper. If the pads cannot be removed, remove the 
bracket. 


Push the piston all the way in to allow the installation of new 
brake pads. 


Type A: Remove the pad pin retainer bolt and the pad pin 
retainer. 


Before removing the pads, mark them so you can reinstall 


‘them in their original positions if they are to be reused, thereby 
assuring even disc pressure. 


pa 


+ Always reinstall tho brake pads in their original positions. 
10 prevent loss of braking efficiency. 


‘Type A: Pull out the pad pins and remove the pads. 
Type B: Loosen the pad pins and remove the pins and pads. 
NOTE 


~ Pad pins con be easily removed by pressing the pads in. 
the caliper. 

+ Install the pad shim, if there is one, in the original 
position. 


BLEED VALVE 


Ps 
PAD PINS 


PAD PIN 
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Installation 
Press in the pistonist to install the new pads. 


M the caliper and bracket are separate, apply silicone grease to 
tha caliper pivot bolt boot, pin bolt, collar bore and insert the 
caliper into the bracket. 


Set the boot lip in the pin bolt groove securely. 


Install the naw pad, align the holes in the pad and retainer and 
install the pad pin. Note the installation direction of the pad. 


‘Type A; Install the retainer by aligning its hole with the pad pin 
groove and loosely tighten the bolt. 


Install the caliper. [Refer to the Modet Specific manual.) 

Type A: Tighten the pad pin retainer bolt to the specified 
torque. 

Type B: Tighten the pad pin to the specified torque and install 
the pad pin plug. 


Apply the brake lever to force the caliper piston out of the 
caliper. 


Rotate the wheel by hand and check for the brake operation. 


PAD SPRING 


PAD PIN RETAINER BOLT 


TYPE B 
PAD PIN PLUG 


BRAKE LEVER 
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BRAKE CALIPER 


Removal 
Reler to the Model Specific manual for the brake caliper 
removeliinstallation. 


Pump the broke lever to force the caliper piston out of the 
caliper, 


Place a clean container under the caliper and disconnect the 
brake hose from the caliper. 


Clean the removed parts with fresh brake fluid 
Avoid spilling brake fluid on painted surfaces. 


CAUTION 


CALIPER 


DISC ROTOR LOWER CALIPER PIN BOLT. 


* Spilled brake fluid will damage painted, plastic or rubber. 
parts 


Remove the brake caliper assembly and the pads fram the 
caliper. 


Disassembly 

Remova the folowing: 
— caliper bracket 

— pad spring 

— pivot collar 

— boot 


Remove the piston. 
If necessary apply compressed air to the caliper fluid inlet to 
get tha piston out. Place a shop rag under the caliper to 
cushion the piston when it is expelled. Use low pressure air in 
short spurts. 


CAUTION 


[^ Bec sorta domege the caliper oyinda: bore when 


PIVOT COLLARIBOOT 


PAD SPRING 


CALIPER 


|. removing the seats. 


Push the piston seal and dust seal in and remove them. 


Clean the caliper, especially the brake piston seal grooves, 
with fresh brake fluid. 


CALIPER 


SEAL 
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Caliper cylinder Inspection. 
Check the caliper cylinder bore for scoring, scratches or other 
damage. 


Measure the caliper cylinder I.D. in X and Y axis at several 
points. 


Replace the caliper cylinder if the largest measurement is 
beyond the specified service limit. 


Refer to the Model Specific manual for the service limit. 


Celiper Piston Inspection 
Measure the caliper piston O.D. in X and Y axis at several 
points. 


Replace the caliper piston if the smzliest measurement is less 
‘than the specified service limit. 


Refer to the Model Specific manual for the service limit. 


Assembly 


NOTE 


* Make sure that each part is free from dust or dirt before. 
reassembly. 

+ Replace the dust seals and piston seals ss a set 
whenever they are removed. 


Coat the new dust seals and piston seals with the recommend- 
ed brake fluld and install them in the caliper cylinder grooves 
properly. 


Coat the caliper piston with fresh brake fluid and install itin the 
caliper. 


‘There are two types of caliper pistons; resin pistons mounted 

on light-weight motorcycles end metal pistons, on heavy- 

weight motorcyclas. Note the installation direction as itis dif- 

ferent according to the type of the piston. 

Resin piston: Install with the concaved side away from the 
pad 

Metal piston: Install with the opening toward the pad. 

Install the pad spring in the caliper. 


Rater to the Model specific manus! for the installation direction 
of the spring. 


Install the pad ipage 17-10) 


Install the caliper 


dRefer to the Model Specific manual.) 


CAUPER 


CALIPER PISTON 


MICROMETER 


8007: 


Sei 


PISTON SEAL 


PAD SPRING 


STON 
DUST SEAL Pami 


g 


PISTON 
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BRAKE DISC INSPECTION 
Visually inspect the discs for damage or cracks 


Measure the brake disc thickness at the several paints and 
replace if the smallest measurement is less than the specified 
service limit. 

Refer to the Model Specific manual for the service limit. 
Chack the disc to see if the service limit is stamped on it. 


Check the brake disc for warpage. 

Inspect the wheel bearings for excessive play, If the warpage 
exceeds the specification. 

Replace the brake disc if the wheel bearings are normal. 


MASTER CYLINDER 
Disassembly 


caution 
n Do not allow foreign materials to enter the master 
es 


NOTE 


Replace the master piston, spring, cups end snap ring as | 
a set whanever they are disassembled à 


Disconnect the wire from the brake fight switch. 

Drain the brake fluid (page 17-9}. 

Remove the breke lever from the master cylinder. 
Disconnect the brake hose. 

Remove the master cylinder holder and the master cylinder. 


Remove the rubber boot. 


Remove the snap ring 


[as 
SNAP RING PLIERS 079143230001 


Remove the piston and spring 


Clean the master cylinder with the recommended brake fluid. 


a SS eS ee 
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MICROMETER, 


DIAL INDICATOR 


L 

[BRAKE HOSE MASTER CYLINDER 
HOLDER 

L 


ny SNAP RING 
e=) PLIERS 


spans” “Ste, RUSEER 8007 
PISTON ^ 
D, 
ee 


b 
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Master Cylindar Inspection MASTER CYLINDER 
Check the master cylinder for scores, scratches or nicks and 
replace if necessary 


Measure the master cylinder I.D. in X and Y exis at several 
points. 


Replace the master cylinder if the largast measurement is over 
the specified service timit. 


Rater to the Model Specific manual for the service limit. 


CYLINDER GAUGE 


Master Piston inspection 
Measure the piston O.D. at the saveral points on the secon- 
dary cup side and replace it if the smallest measurement is less. 
than the specified servica limit. 


PISTON 


Refer to the Model Specific manual for the service limit. 


wore 
r. Replace the master cylinder, if it leaks with a new piston | 
pw i 
wicnowereR 
Assembly WASTERCYUNBER PRIMARY CUR 
wore «i 


[+ Replace the piston, spring, cups and snap ring as a set. 
* Be sure that each part is free from dust or dirt before 
Feassernbty 


SECONDARY CUP 


a SNAP RING 
Coat the piston cup with the fresh brake fluid and install it on 
70 the piston. 
Install the spring with its larger diameter and toward the 
master cylinder, 
SPRING PISTON 
Install the primary cup with its concaved side toward the inner 
side of the master cylinder. 
stall the snap ring ‘SPRING PISTON 
aa ASSEMBLY 
SNAP RING PLIERS 07914—3230001 
gs 
CAUTION es y 
* When installing the cups, do not allow the Gps to turnin. | ^ 
side out. (Refer to tho drawing.) 
* Nota the Installation direction cf the snap ring. Ea m 
+ Be certain that the snap ring is seated firmly in the dii e 5 
groove. 


PRIMARY CUP 


install tha rubber boot in the groove properly. 
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Place the master cylinder on the handlebar and wstall the 
holder and holder bolts with the holer's "UP" mark facing up. 


Align the split between the holder and master cylinder with the 
punch mark on tha handlebar. 


Tighten the upper holder bolt to the specified torque first, than 
tighten the lower bolt to the same torque 


Install the brake levar and connect the wire to the brake light. 
switch. 


Connect the brake hose with two new sealing washers. Be 
careful not to twist the brake hose. 


Tighten the brake hose bolt to the specified torque. 
Make sure that the brake hose is routed properly. 


Route all cables, hoses, and lines carefully ta avoid kinking or 
pinching. 


CAUTION 
* Improper routing may damage cables, hoses, and lines. 


* Kinked or pinched brake cables 
cause a loss of braking ability. i 


Fill the system with specified grade of fluid and bleed the sir 
from the system (Refer to page 17-10] 


MECHANICAL DRUM BRAKES 


Use an OSHA-approved vacuum cleaner or alternate method 
approved by OSHA, designed to minimize the hazard caused 
by airborne asbestos fibers. 


* inhaled asbestos fibers hava been found to cause 
raspiratory disease and cancer. Never use an air hose or 
dry brush to clean brake assemblies. 

+ Graasa on the brake linings will reduce stop 


ability. 


Remove the wheel. 
Remove the brake panel from the wheel hub. 


INSPECTION 

Brako Drum I.D. 

Check the brake drum for waar or damage. Replace the wheel 
hub if necessary. 


Measure the brake drum I.D. at the lining surface in a several 
points and take the largest measurement. 


Refer to the Medel Specific manual tor the service limit or refer 
to the wheal hub if the service limit is stamped on it. 


NOTE 


+ If the brake drum is rusted, cl 
paper. 

« Be sure to use the inside vernier calipers to measure the 
brake drum I.D because tha drum have a wear ridge. 


MASTER CYLINDER 


7 


PUNCH MARK HOLDER — "UP" MARK 


SEALING WASHERS, 


HOSE BOLT 


BRAKE HOSE 


a 


BRAKE PANEL 


M 


VERNIER CALIPERS, t y 
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Brake Lining Thickness 
Measure the brake lining thickness at 3 points iboth ends and 
centert, 


Replace the brake shoes in pairs if the smallest measurement is 


less than tha service hmit or if they are contaminated with 
grease. 


DISASSEMBLY 


NOTE 


Replace the brake shoes in pairs. 
+ When the brake shoes are reused, mark on the side of 
each brake shoa before disassembly so that they can be 
installed in their original positions. 


U-Spring Type 
Move the brake arm and expend the brake shoes. 


Remove the shoe spring from the anchor pin with a 
screwdriver, 


Remove the brake shoes. 


Coil Spring Type 
Pull the brake shoes away from the anchors and remove the 
shoes. 


BRAKE SHOE 


SHOE SPRING 


BRAKE SHOES 


SHOE SPRING 


‘SHOE SPRING 
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Remove tha following from the brake panel 
— brake arm 

wear indicator plate 
— felt sealídust seal 


‘WEAR INDICATOR PLATE BRAKE ARÍ 


= brake cam 
9 
ic 
3 Lo |] 
(a7 
oo V In 
i 
FELT SEALDUST SEAL | BRAKE ARM BOLT 
ASSEMBLY ANCHOR PIN 


Apply a smalt amount of grease to the brake cam end anchor 
pin. 


Install the brake cam in the brake panel. 


Keep grease off the brake linings. 
Wipe excess grease off the cam and anchor pin. 


* Grease on the braka linings will reduce stopping abuity 
and may cause brake failure. 


Sammy) SAKE CAN 


Felt seal: Apply a small amount of engine ait to the felt and i 
stall the felt seal on the brake panel 

Dust seal: Apply a small amount of grease to the dust seal lip 
and install 


Install the wear indicator plate by aligning its large serration 
with the large serration of the brake cam. 


WEAR INDICATOR PLATE 


eur sekubusr sea È 


Install the brake arm on the brake cam white aligning the punch 
marks. 


Tighten the arm boit and nut to the specified torque. 
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NOTE 


* Install the brake shoes according ta the mark on the side 
of each brake shoe. 


Keep grease off the brake linings 
If the brake drum and linings are contaminated with grease, 
Clean the brake drum with brake cleaner and replace both 
brake shoes. 


Grease on the brake linings will reduce stopping ability. 


Coll spring type: 
Install the shoe springs on the brake shoes 


Install a brake shoe on the brake panel, then instal! the other 
shoe with care that the shoa springs are in position. 


U-spring type: 
Instali the brake shoes on the brake panei and expand the 
brake shoes by moving the brake arm. 


Install the shoa spring on the brake shoes and secure it on the 
anchor pin 


install the brake panel on the wheel hub. 
Install the wheel 


Front whaef: Check the Mode! Specific manual for the porper 
installation procedures. 


Rear wheel: Check the Model Specific manual for the proper 
installation procedures, 


‘SHOE SPRING 


BRAKE ARM 


BRAKE SHOES 


SHOE SPRING 


‘SPEEDOMETER DRIVE GEAR 


BRAKE PANEL 


BRAKE PANEL 
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SERVICE INFORMATION 


+ When servicing the front wheel, support the motorcycle securely with a jack or other support under the engine. 
* Refer to the section 17 for brake system information. 


TROUBLESHOOTING 


Hard steering Soft suspension 

* Steering head bearing adjustment nut too tight + Weak fork springs 

+ Faulty steering head bearigs Telescopic type: 

* Damaged steering head bearings + Insufficient fluid in fork 
+ Insufficient tire pressure * Low fluid level in fork 
+ Faulty tire + Faulty anti-dive system 
Steers to one side or does not track straight Hard suspension 

* Unev.ily adjusted right and left shock absorbers + Bent fork components 
* Bent York * Bent damper rod (bottom link type} 
* Bent front axte: wheel installed incorrectly Telescopic type: 

+ Faulty steering head bearings + Incorrect fluid weight 

* Bont frame * Bent fork tubes 

+ Worn wheel bearing + Clogged fluid passage 


* Worn swing arm pivot components. 


Front suspension noisy 


Front wheel wobbling + Worn slider or guide bushings ibottom fink typet 
+ Bant rim + Insufficient fluid in fork 

+ Worn front wheel bearings + Loose fork fasteners 

* Faulty tire * Lack of grease in speedometer gearbox 


Wheel tums hard 
+ Brake misadjusted 

+ Faulty wheel boaring 

+ Faulty speedometer gear 
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FRONT SUSPENSION 
SYSTEM DESCRIPTIONS 


Telescopic and pivating link-type front suspension systems are by far the mast widely used types on motorcycles and 
scooters. 


Telescopic front suspension systems are made up of a pair of upper fork tubes and lower fork sliders that telescope into one 
another. Within the set of tubes an either side is a spring and an oil damping system. Some systems utilize a cartridge damper 
within the fork sliders, 


Basically, tha ail controls the natural tendency of the spring to continue to rebound in ever decreasing amounts in both direc- 
tions once acted upon by outside forces. Forcing the oil in each fork leg through a series of small holas. in effect, separates 
the rideribike combination from both the unwanted characteristics of the spring and from height variations in the riding 
surface, 


Pivoting link front suspension connects the axle to the fork by means of a pivoting link extending from the ends of the axle to 
the upper front portion of the fork, Between the pivot points on the fork and the axle are eyelets to which the spring/damper 
units are attached. The top of each ‘shack absorber’ is attached to the fork, up naar tha lower steering head bearing 


This design is divided into two basic categories. The trailing link design has the axle supported by links and ‘shock absorbers’ 
that ‘vail’ from the leading edge of the lower portion of the fork. Leading link type front suspension has the links pivoting 
toward the front and the ‘shack absorbers" mounted to the leading edge of the fork. 

BOTTOM LINK TYPES 
TELESCOPIC 


TRAILING LINK LEADING LINK 
Axle is at the rear of the link, Axle is on the front of the fink 
BASIC DAMPER OPERATION PISTON 
RING 


Friction Damper Operating Principles 
By far the simplest form of damper is the friction type. Instead DAMPER ROD 
of using oil to dampen tha movement of the spring and suspen- 
sion, the friction type uses only the friction of a single 
nonmetallic piston ring on the top of the damper rod pressing 
against the greased damper inner cylinder wall. This dasign is ij 
used primarily on only the smallest and simplest of vehicies. 


GREASE PISTON 
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Oil Damper Operating Principles 
Tha primary function of suspension dampers is to control the 
natural rebound anergy of the suspension springs so that trac- 
tion and ride comfort is maintained. 


An oil damper controls the spring action by forcing oil to flow 
through a specific set of holes in the damper piston as the 
combined springidamper compresses or extends. The 
resistance of the movement of the damper piston created by 
the oil within the damper controls the force of tha spring. By 
varying the path the ail is forced to take on the compression 
and rebound strokes, the desired damping rates can be 
achieved. 


On the comprassion stroke. ail is forced through several large. 
Capacity damping orificas so thet the wheel can respond 
quickly to terrain changes. Since tha wheel is free to move 
Quickly, the average ride height of the machine is not 
disturbed. 


Qn the rebound stroke, the force of the compressed springs is 
slowed by forcing the damper oil through fewer and or smaller 
damping holes. The proper damping characteristics allow the 
suspension to extend quickly enough to meet the next bump, 
but not so quickly that the motorcycle bounces from one bump 
10 the next. 


In the illustration to the right the compression stroke within a 
double wall damper is dascribed. As the damper body is forced 
Up against the spring and damper piston, oil is forced through 
the piston valve with little resistance. The primary resistence 
to this compression is the damper spring. The oll that passes 
through the piston merely flows to the upper side of the 
piston, At the same time. some cil is also allowed to flow out 
‘of the bottom valva. The quantity of cil that flows out of the 
cylinder bottom valve is equivalent to tha amount drawn into 
the top. The combined resistance to flow through each of 
these valves is tha compression damping. 


COMPRESSION STROKE 


on 


oL 
ORIFICE 


Y 


REBOUND STROKE 


COMPRESSION STROKE 
OUTER HOD: 


Oum | af” 


PISTON 


Resistance which results 
from the passage 
f cil through the orifice 


OIL SEAL 


LOCK GUIDE 


PISTON 
VALVE 


‘CYLINDER 


When the wheal 
encounters 


reduces the compression force. 9 projection 
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The rebound stroke is illustrated in this drawing. Once the 
wehael has overcome the bump, the spring forces the damper 
tod to force the piston back through tha damper. Here, cil 
flows with little resistance into the cylinder, but there is con- 
siderable resistance caused by damping valve in the piston. 


Telescopic Fork. 

The telescopic fork serves as a skeletal member of the vehicle 
framework, a means for turning the vehicle and as the front 
suspension. 

When the fork sfiders move telescopically on the compression 
stroke, oil in Chamber B flows through the orifice In the fork 
tube into Chamber C, while tha oil in Chambar B pushes past. 
the free valve and up into Chamber A. The resistance in this oil 
flow absorbs shock on compression 


As the fork nears full compression, the tapered oil lock piece 
comes into play to hydraulically prevent the fork from 
bottoming. 


On the rebound stroke, oil in Chamber A flows through the 
orifice in the top of tha fark piston into Chamber C. Here the 
resulting resistance servas as a damping farce and the tanden- 
cy of the spring to rebound quickly is controlled. 


The rebound spring absorbs the shock of the fork legs extend- 


ing outward. Gil in Chamber C flows through the orifice in the 
bottom of the fork piston inte Chamber B at this time. 
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FORK [TOF BRIDGE PINCH BOLT 
! 


FORK Cap BOLT! 
REMOVAL 3 " 


Remove the following: 

+ Handlebar(s}. 

* Front wheal. 

+ Front fender. 

* Front brake caligeris) and brackettst 
* Fork brace 

Loosen the fork pinch bolts. 


LOWER SRIDGE 
Pull each fork leg out of the fork bridges by twisting whila pui- | PINCH BOLTS 


ing them down. 


Press the air valve core to release air pressura from the fork. 


SPRING 


NOTE 


If the fork legs are to be disassembled: 

+ Break the socket boits in the bottom of the fork sliders 
loose, but do not unscrew them {oil will lesk out). 

To loosen the fork cap bolts: 

+ Because the clamping action of the pinch bolt(s) can 
distort the fork tubes slightly and prevent the caps from 
loosening, it is sometimes better to reposition the legs in 
the clamps so that the caps are 2 to 3 inches above the 
clamps, as shown in the first illustration on this page, 
rior to loosening them. 


COLLAR 


DISASSEMBLY 


Remove the following: SOCKET BOLT FORK SLIDER 

* Fork boot lif used on the particular modaih 
Fork cap bolt. isee note above) 

Spring seat. 

Collar. 

Fork spring. 


Drain the fork oil by pumping the fork up and down several 
times. 


Hold the fork slider in a vise with soft jaws or a shop towel. 


Remove the socket bolt with a hex wrench. 


— — DUST SEAL 
install the fork spring and fork cap bolt to 


loosen the socket bolt. 


Remove dust seal, washer, and snap ring. 


SNAP FING PLIERS 07914— 3230001 


SNAP RING 
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Pull the fork tube out from the fork slider 


NOTE 
D 


+ If the type of fork being disassembled has a guide 
bushing installed, remove the fork tube as follows: 


Pull the fork tube out until resistance from the slider bushing is 
felt. Then move it in and out, tapping the bushing lightly until 
the fork tube separates from the slidar. The slider bushing will 
be forced out by the fork tube bushing, 


Remove the foltowing: 
* Oil seal, 

* Backup ring. 

* Fork tuba bushing. 

* Guide bushing, if installed. 

+ Rebound spring, if possible. 


NOTE 


- Do not remove the fork tube bushings unless it is 
necessary to replace them with new ones. 


NOTE 
* On the fork type that has no guide bushing; the fork tube 
might come out of the fork sfider and the cil seal may re- 
main in the slider. Remove the oil seat with care not to 
damage the sliding surtace of the slider. 


Remove the following: 
* Qil lock piece from the fork slider. 
* Stop ring from the fork piston. 


Clean all disassembled parts. 


FORK SLIDER 


FORK TUBE 


BACK-UP RING 


OIL SEAL FORK TUBE 
GUIDE BUSHING BUSHING 
OIL SEAL 
FORK SLIDER 


OIL LOCK PIECE 


stor rik Sg 
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INSPECTION f 


Measure the fork spring free length by placing the spring on a 
flat surface. Replace the spring if it is shorter than the service 
limit, 


A — FREE LENGTH 


te air unm 


eee 


FORK SPRING 


Set the fork tube in V-blocks and measure the fork tube runout 
by rotating it with a dial indicator mounted against it. 


The actuat runout is 1/2 of the total indicator reading, repiace. 
if the service limit is exceeded, or there are scratches or nicks 
that will allow fork oil to leak past the seals. 


NOTE 


* Do not reuse the fork tube if it cannot be perlecuy 
straightened with minimal effort. 


DJAL INDICATOR 


Visually inspect the siider and fork tube bushings. Replace the 
bushings if there is excessive scoring or scratching, or if the 
teflon is worn so that the copper surface appears on more than 
3/4 of the entire surface. 


Check the back-up ring: replace it if there is any distortion at 
the points shown, 


Check the fork sliders for internal scratches, dents that are 
visible from both the inside and outside, or abnormal wear. 
Replace If necessary. 


FORK TUBE 
GUIDE BUSHING 
BACK-UP RING 
FORK 
SUDER 
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Check the fork piston and other components for damage, 
cracks, straightness or abnormal wear. Replace if necessary. 


ASSEMBLY 

Insert the fork piston into the fork tube. 
Install the following: 

* stop ring onto the fork piston. 

* rebound spring onto the fork piston 


{if the rebound spring has bean removed) 
* oll lock piece. 


Replace the dust seal with a new one whenever it is removed. 
Insert the fork tube into the fark slider. 
Install the back-up ring and a new o8 seat 


Install the g 


bushing if it has been removed. 


NOTE 


* Inspect the fork tube sliding surfaces for damage, 
whenever the oi seal is replaced due to oil leaks. 
+ Wrap vinyl tape around the fork tube top end to avoid 
| damaging tha oil seai during the cil seat installation. 
* Apply fork oil ro the ail seal lip. 
+ inspect the oil seal with tha marked side facing up. 


Place the fork slider in a vise, with soft jaws or a shop towel, 
by the brake bracket or caliper bracket as shown. Be careful 
not to distort the slider by clamping it in a vise incorrectly. 


Apply a locking agent to the socket boit and thread it into the 
piston, Tighten the bolt with a 6 mm hex wrench. 


NOTE 


FORK TUBE 


FORK PISTON REBOUND SPRING 


FORK TUBE BUSHING| 


9 


STOP RING 


FORK PISTON 


OIL LOCK PIECI 


OIL SEAL (MARKED SIDE FACING UP) 


GUIDE BUSHING 


BACK-UP RING 


r ‘Temporarily instal the fork spring and fork cap boit so 
irre ! 


BRACKET 


FORK PISTON 
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Place the slider bushing over the fork tube and rest it on the 
slider. Put the back-up ring and an ald bushing or equivalent FORK SEAL DRIVER 
toal on top. 


Drive the bushing into place with the seat driver and remove 
the old bushing or equivalent too! 


Cost a new oil seal with ATF and install it with the seat mark- 
ings facing up. Drive the seal in with the seal driver. 


install the snap ring with its radiused edge facing down. DUSTSEAL 


assembly to come apart unexpectedly and lead to a 


Saet the snap ring firmly in the groove. 
* Failure to firmly seat the snap ring may cause the fork : va ——1 


serious injury. i 
Y SNAP RING 
Ge 
SNAP RING PLIERS 07914— 3230001 SNAP RING 
PLIERS 
E oust 


* In case of stopper ring, using s small scrawdriver instal oe 


‘the stopper ring into the groove taking care not to 


STOPPER Rit 
damage the fork tube. AG 


Install the dust seal using the fork seal driver. 
OIL SEAL 


BACK-UP RING 


A GUIDE BUSHING 


L STOPPER RING 


Pour the specified amount of ATF into the fork tube. 


Pump the fork tube several times to remove trapped air from. 
the lower portion of the tube. 


Compress the fork leg fully and measure the oil level from the 
top of the tube. 


Wipe the oil off of the spring thoroughly using a clean. lint free. 
shop towel. 
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Pull the fork tube up and insert the spring, 


NOTE 


* Mast fork springs are designed to be installed with a 
specific end taward the top and bottom. H 

* One end tapered; install the spring with the tapered end 
toward down. Bath sides tapered; spring may be install- | 
ed with either end down. 

* If the coils on only one end are tapered, this and should 
be at the bottom. If the coils at both ends are tapered 
and the distance between each of the coils is the same 
[straight wound spring), either way is acceptable. 
However, 2 spring with the coils on both ends tapered 
and the coils aro closer together at one end (progressive 
wound spring), the widely spaced coils should be at the 
bottom. 


Reassemble the removed parts spring. collar, etc.). 
Install a new O-ring into the fork cap groove. 
Scraw the fork cap into the fork tuba 


NOTE 


* Tighten the fork cap to the specified torque after install- 
ing into the fork bridges and tightening the stem side 
pinch boite. 


INSTALLATION 
Install the fork boot (if the particular model uses onei- 


Install the fork legs through the fork bridges by twisting while 
pushing them upward. 


Position the legs in the clamps as specified in the Model 
Specific manual. 


NOTE 


+ Make sure that the cables and wire harnesses ara routed 
correctly. 


BOTTOM FORK SPRING 


(BOTH ENDS TAPERED SHOWN) 


FORK SPRING 
(ONE END TAPERED 
SHOWN} 


FORK CAP. 


BRIDGE 


FORK TUBE 


Tighten the fork bridge pinch bolts to the specified torque. 
Tighten the fork caps to the specified torque. 


Install the removed parts in the reverse order of removal [Refer 
to the Model Specific manuall. 


With the front brake applid, compress the fork up and down 
Several times to check for proper fork operation. 


FORK CAP BOLTS 


[ Tor amine PINCH BOLT 
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HANDLEBAR(S) BRAKE LIGHT SWITCH 7 


ONE-PIECE, TUBULAR TYPE 


Removal 
Remove the fellawing: 

+ Rear view mirrors) 

+ Handlebar switches. 

* Throttle cable 

* Brake and clutch levar brackets. 

Prevent contaminants or any foreign material from entering 
the system whan filing the reservoir. 


LEVER BRACKET 


UPPER HOLDER HANDLEBAR 


UN 
= | 


* Holder bolts, 
+ Handlebar upper holders. 
* Handlebar. 


HOLDER BOLTS 


Installation ‘UPPER HOLDER HANDLEBAR 
Place the handlebar onto the lower holders, aligning the punch 2 

mark on the handlebar with the upper surface of the lower 
holders. 


Install the upper holders with the punch marks facing forward. 


Tighten the front bolts first, then the rear, to the specified 
torque. 


Refer to the Model Specific manual for the proper torque value. 


[tower noraen. PUNCH MARKS 


Connect the choks cable to the choke lever. 


Install the left handiebar switch, aligning the pin with the hole 
in the handiebar. 


Tighten the forward screw first, then the rear screw. 
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Apply a light coating of grease to the throttle cable ends and THROTTLE GRIP FIN 
throttle grip sliding surface. 


Connect the throttle cable to the throttle grip and install the 
grip to the handlebar. 


Install the right handlebar switch, aligning the pin with the hole 
in the handlebar. 


Tighten the forward screw first, then the rear screw. Check 
that the throttle grip mavas smaathiy and adjust the throttle 
grip free play. 


‘GREASE LIGHTLY 


HOLE P 


Install the brake lever and clutch lever brackets, aligning the 

punch marks with: 

* cable type: slit in tha bracket. 

* hydraulic type: master cylinder and set the holder with the. 
holder punch mark facing up. 

Tighten the upper bolt first, then the lower bolts. 


Route switch wires properly and secure them with bands. 


TWO-PIECE, CLAMP-ON TYPE 


Removal 

Remove the following 

* Both handlebar switches 

* Throttle grip 

* Master cylinder{st or laver bracketis) 


Remove the stop ring. 


Remova the pinch bolt and handlebar. 


PINCH BOLT 
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Installation 
Install the handlebar by aligning the boss with the top bridge 
slot. 


Install the stop ring into the groove af the fork tube. 
Tighten the pinch bolts to the specified torque. 


While turning the handlebar through its full range, check for 
smooth handlebar movement. Also chack that there is no in- 
terference with cables or harnesses, especially throttle and 
brake cables, hoses, and lings. 


ps — 


ce can have an adverse effect on 
safe vehicle operation. 


Connect the choke cable to the choke laver, 


Install the left handlebar switch, aligning the pin with the hole 
in the handlebar. 


Tighten tha forward screw first, then the rearward screw. 


Install the brake lever and clutch lever brackets or both master 

cylinders by aligning the punch mark on the handlebar with 

the: 

* On cable type: Slit of the lever brackat 

+ On hydraulic type: Master cylinder and set the master 
cylinder holder with the "UP" mark facing up ar punch 
mark facing forward or up. 


Tighten the upper or forward bolt first, then tighten the lower 
or rearward bolt to same torque. 


Apply grease to the cable ends and throttle grip sliding 
surface. 


Connect the throttle cable to the grip and install the throttle 
grip. 


Set tho right handlabar switch by aligning the pin with the hole 
of the handlebar. 


Tighten the forward screw first, then the rearward screw. 
Check that the throttle grip moves smoothly. 
Route the wires properly and secure them with wire bands. 


Adjust the throttle grip free play 


PIN 


FORK TUBE 


PINCH BOLTS 


PIN 


MASTER CYLINDER 


HOLDER 
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HANDLE GRIP INSTALLATION 


IF a choke lever is attached to handlebar, it must be installed 
onto the handlebar before you install the grip. 


Apply Honda Bond A or Honda Hand Grip Cement (U.S.A. on- 
ly) to the inside surfaces of the grins and to the clean surface 
of the left handlebar and throttle, Wait 3—6 minutes and in- 
stali the grips. Rotate the grips for even application of the 
adhesive. 


Apply sufficient but not excessive adhesive to the throttle. Ex- 
cessive adhesive, forced into the interior bore of the drum, will 
restrict free drum movement on the handlebar. 

Allow the adhasive to dry for at least an hour before using. 


pg — 0 1 


| + Any restriction of the throttle can cause a loss of throrde | 
control. 


HANDLEBAR WEIGHT REPLACEMENT 


End-Typa Weights: 
Remove the mounting screw and weight. 
Inner-Type Waights: 
Remove the handlebar grip: 
* Spring pin type: 

Drive out the spring pin using a pin driver 
+ Retainer ring type: 

Straighten the locking tab. 


To remove, pull the weight while twisting it. 


NOTE 


[E mre ver weht is comered within a ber 


Install a new retainer ring to the inner weight and install the 
end weight, aligning the cutout. 


Insert the weight into the handlebar, and turn it to ensure that 
the lacking tab aligns with the hole. 
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INNER WEIGHT 


END WEIGHT 


SPRING PIN 


RUBBER 
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END WEIGHT 
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Insert the weight into the handlebar and align the spring pin 
holas by turning it 


Secure the weight with the spring pin using pin driver. 


STEERING STEM 


I the vehicle has been involved in a collision, the steering stem. 
may be damaged. 


REMOVAL 


Telescopic Type: 
Remove the handlebar. 


Remove the ignition switch and/or fuse holder if either are at- 
tached to the top fork bridge. 


Retar to the Model Specific Manuat for specific procedures. 


Remove the fallowing: 

* Stem nut and washer. 

+ From wheel and fork 

+ Fork top bridge. 

« Horn and/or brake hose joint, if either ara attached. 


The lack washer tab must be bent down in order to remove the 
lock nur. 


Remove the lock nut and lock washer. 


SPRING PIN INNER WEIGHT 


Pin omes ary 


IGNITION KEY 
=o jl " 
— 


FUSE HOLDER 


STEERING STEM NUT 


LOCK NUT 


LOCK WASHER 
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Remove the bearing adjustment aut 


M the bearings are the loose-balt type, place a shop towol 
under the staering stem to catch the steel balls. 


Remove the dust seal and top cone race, or inner race, while 
holding the steering stem with your other hand. Then remove 
the steering stem from the frame. 


NOTE 


* Where loose balls are used, be sure you have the correct 
number of balls to ensure none have been lost. 

+ Tapered roller beatings or reteined-ball type bearings 
should be removed from the steering stem after the stem 
has been removed from the frama. 


Inspection 
Check all of the races and balls for damage or abnormal wear 
and replace as necessary. 


STEERING STEM SOCKET 


TOP CONE RACE 
1OR INNER RACE) 


STEEL BALLS dl RACE 
[^ ror cone RACE BOTTOM CONE 
(OR INNER RACE) RACE IOR INNER RACE) 


‘OUTER RACE 


LOOSE-BALL TYPE 


RETAINER-TYPE 
STEEL BALL 


TAPERED 
ROLLER 
BEARINGS 
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RACE REPLACEMENT 


NOTE 
+ Bearings should be replaced as a set—inner and outer 
races, 
* If the motorcycle has been involved in an accident, 
amine the area around the steering head for cracks. 


Remove the races from the steering head using the ball race 
remover. 


Refer to the Model Specific manual far epecific tools. 


Install new races into the steering head of the frame using the 
driver and attachment. 


NOTE 


; + Drive the races in squarely, making sure that they ara ful- ; 
ly seated. 


On aluminum frames: replace the races using the Ball Race 
Remover Set as described in the following procedure. 


Ball race remover set (includas (1) thru. (69) 
07946— kM90001 


(1) Driver shaft 07946—KM90300. 
(2) Base 07946 —KM30500 
13} Attachment A, 47 mm 07946—KM30100 
141 Attachment B, 55 mm 07946—KM30200 
18) Remover A, 47 mm 07946— kM90401 
18) Remover B, 55 mm 07946—KM90500 


Top Race Removal 
Instali remover tool A into the steering head and place attach- 
mant A onto remover A and secure it with nut B. 


Instat attachment B onto the Driver shaft and install them 
through attachment A. 


install the base noting the proper installing direction and screw 
in nut A. 


Set attachment B into the bottom of the steering head. 


Hold the driver shaft with a wrench and tighten nut A to 
remove the upper race. 
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Bottom Race Removal 
Set remover B into the steering head, place attachment B onto. 
remover B, and secure it with nut B. 


Install attachment A onto the top of the steering head. 


Install the remover shaft through attachments A and B and set 
the base with the big end toward the head pipe and screw in 
nut A. 


Remove the bottom race in tha same manner as the top race. 


Top Race Installation 
Install a new top race and attachment A onto the top of the 
steering head. 


Install the driver shaft, attachment and base with the small 
side of the base toward the steering head as shown. 


Tighten nut A. 


Hold the driver shaft to prevent the new race from turning, and 
install the top race by turning nut A gradually until the groove 
af attachment A aligns with the top end of the head pipe. 


Bottom Race Installation 
Install a new bottom race and attachment B onto the driver 
shaft, and install them into the steering head. 


Set attachment A and basa on the top of the steering head and 
tighten aut A. 


Hold the driver shaft securely and install the bottom race into 


the steering head by turning nut A gradually until the groove of 
the attachment aligns with the bottom of the steering head. 


Steoring Stem Bottom Race Replacement 


Temporarily install the steering stem nut onto the steering 
stem to prevent damage to the threads 


Remove the bottom race and dust seal using a drift, and 
discard them, 


DRIVER SHAFT 


DRIVER 
ATTACHMENT 
faz mm ~ WRENCH 
BEARING 
REMOVER: 
B, 55 mm 
LOWER iura 
OUTER 
RACE ASSEMELY 
DRIVER = BASE 
ATTACHMENT 
B, 55 mm NUT A 
DRIVER GROOVE 
ATTACHMENT: 
A, 47 mm = 
UPPER WRENCH 
OUTER RACE 
DRIVER 
ORIVER SHAFT 
ATTACHMENT 
B. 55 mm nUT A 
ASSEMBLY 
BASE e 
NUT A 
DRIVER 
ATTACHMENT. 
A, 47 mm ASSEMBLY 
DRIVER BASE 
SHAFT. 
LOWER 
‘OUTER RACE 
DRIVER 
ATTACHMENT 
A, 47 mm 


GROOVE 


STEERING STEM 


STEM 
NUT 


DUST SEAL AND 
BOTTOM RACE 
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Install a new dust seal and bottom race onto the steering stem. 


Press in the bottom racs using the steering stem drivar and a 
hydraulic press. 


STEERING STEM INSTALLATION 


Loose-Ball Type 
Apply grease to the top and bottom cone races. install the 
steel balls onto the top and bottom races making sure you 
have the correct amount. 


insert the steering stem, taking care not to dislodge the steel 
balls fram the grease. 


Hold the steering stem in the place and install the top race and 
bearing adjustment nur. 


Tighten the bearing adjustment nut to the proper torque: Refer 
to the Model Specific manual for this specification. 


Move the steering stem right and left, lock-to-Iock, several 
times to seat the bearings. 


Make sure that the steering stem moves smoothly, without 
play or binding: then loosen the bearing adjuster nut. 


Retighten the bearing adjustment nut to 15 N-m 41.5 kg-m, 10 
ft-lb), then loosen the adjustment nut 1/8 turn 


Recheck that the steering stem moves smoothly without play 
or binding. 


DUST SEAL AND 
BOTTOM RACE 


STEERING STEM 
lo 


TOP CONE RACE 
(OR INNER RACE} 


PN 
| STEERING STEM 


NUT WRENCH 
Ww Wa 
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Reinstall the top bridge and fork legs temporarily 


Tighten the stem nut to the specified torque. 


Retalnor-Type Ball Beari 
Apply grease to both the top and bottom bearings. 


Place the lowar baaring onto the steering stem with the re- 
talner facing downward 


Insert the steering stem into the steering head and install the. 
upper bearing into the steering head race. 


While holding the steering stem with one hand, install the top. 
race and bearing adjustment nut onto the stem. 


Tighten the bearing adjustment nut to 25 Nem (2.5 kg-m, 18. 
fibi. 


Move the steering stem right and left, lack-to-lock, several 
timos to seat the bearings. 


Make sure that the steering stem moves smoothly, without 
play or binding: then loosan the nut 


Retighten the adjuster nut to 25 N-m (2.5 kgm, 18 ft-lb). 


install a new lock washer by aligning the tabs with the grooves 
in the adjustment nut. 


‘Screw the lock nut all the way in with the your fingers. 
Hold the bearing adjust mant nut and further tighten the lock 
mut; enough to align the grooves with the tabs of the lock 
washer. 


Bend the lock washer tabs up into the groove of the lock nut. 


Tor BRIDGE 


BALL BEARING 


ADJUSTMENT NUT 


A 


INNER RACE 


TEA STEERING 
STEM NUT WRENCH; 


P 


i» 


STEERING STEM 


LOCK WASHER LOCK NUT 


|. Bend the tab 
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Install the top bridge and temporarily install the fork legs. 
Tighten the stem nut to the specified torque 
Check the steering head bearing preload Ipage 18-22). 


Reinstall tha removed parts. 


Tapered Roller Bearing Type 
Apply grease to the top and bottom bearings. 

Install the bottom bearing onto the steering stem with the ce- 
tainer toward the bottom. 


Insert the steering stem into the steering head; then install the. 


top bearing and dust seal fif a seal is used on the particular 
modell 


Install bearing adjustment nut while holding the steering stem. 


Tighten the adjustment nut to 11 Nem (1.1 kg-m, 8 ft-lb). 


Move the steering stem right and left, lock-to-lock, several 
times to seat the bearings. 


Make sure that the steering stem moves smoothly, without 
play or binding. 


Retighten the adjustment nut to 1} Nem (1.1 kg-m, 8 ft-lb. 
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Install the top bridge and temporarily install the fark legs. 


Tighten the steering stem nut to the specified torque. 
Check the steering head bearing preload. 


Reinstall the remaining removed parts. 


ror saoe | 


STEERING HEAD BEARING PRELOAD MEASUREMENT 


Steering head bearings (applicable to on-road models over 125 cc) that are too ioose or too tight may cause handling 
problems. 


After the steering stem and bearings have been reassembled, make sure that the steering head bearings are installed correctly 
by measuring the preload. 


An average measurement is given hare, refer to tha Model Specific manua! for the correct preload specification. 
PRELOAD (kg-m, inb} 


Mesrisoment (Hesiod on An D rir ici ien eram and Türk: tube centers? 


9 fem, int 
Preload: 15 kg-cm (13.0 in-tb) DISTANCE, 
CO. 
2 
mem 


STEERING ERONT 
STEM FORK 
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MEASUREMENT 


Place a jack or stand under the engine and raise the front whee! 
off the ground 


Set the steering stem in the straight ahead position. 


Hook the spring scale to the fork tube betwaan the top and 
bottom bridges. 


Pull the spring scale keeping the scale at a right angle to the 
steering stem. 


Read the scale at the point where the steering stem just starts 
to move. 


Compare this with the specification in the Model Specific 
manual 


Adjust as necessary 


STEERING 
STEM. 


FORK TUBE 
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19. REAR SUSPENSION 


SERVICE INFORMATION 19-1 SHOCK ABSORBER 197 | 
TROUBLESHOOTING 19-1  SWINGARM 19-11 
SYSTEM DESCRIPTIONS 19-2 PRO-LINK SUSPENSION LINKAGE 19-11 


SERVICE INFORMATION 


© [ise only genuine Honda belts and nuts on all suspension, swingarm, shock absorber and suspension linkage mounting 
locations. 


The shock absorber contains nitrogen under high pressure. Do not allow fre or heat near the shock absorber 
te disposal of tha shock absorber, release the nitrogen {see page 19-9}. 


TROUBLESHOOTING 


Soft Suspansion. 
* Weak springis} 

+ Gil leakage from damper unit 
+ Ai or gas feakage 

* Incorrect damper adjustment 


Hard Suspension 

^ Incorrectly mounted suspension components 
* Incorrect damper adjustment 

* Bent swingarm pivot 

* Bent damper rod 

+ Damaged swingarm pivot bearingís) 

+ Faulty suspension linkage 

* Damaged linkage pivot bearings 
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SYSTEM DESCRIPTIONS 


Swingarm-tyne rear suspension systems provide a camfor- 
table ride while offering goad traction and wheel controt 
capabilities. Using the front swingarm pivot as the fulcrum and 
mounting the rear axle at the trailing end of the swingarm 
allows the wheel ta respond quickly to variations in the road or 
trail surface. 


At present, almast all motorcycles have adopted this basic 
configuration for rear suspension. On some scooters, the en- 
tire engine and drive unit pivots as the "'swingerm'". 

This basic swingarm type rear suspension design can be 
broken down into a few categories, depending on the number. 
of dampers used and the design of the swingarm, 


Conventional, Dual Spring/Damper Type 

In tho caventional type system, two springidamper units sup- 
Port the rear of the frame from the rear section of the 
swingarm as illustrated here. 


Today, this type of suspension is found primarily on small 
displacement motorcycles because of the simplicity of installa- 
tion, the small number of components necessary and due to 
the systems basic economy. Up until around 1981, this dual 
springidamper design was also used on most larger displace- 
ment motorcycles as wel 


A rising rate type rear suspension is also possible on dual 
shock types if the shack angles are correctly positioned. 


Pro-Link, Prograssive Link Type 
Honda's Pro-Link suspension system is designed to provide 
both comfort and control without compromise. ts progressive 
action rising rate delivers an idaal proportion of springing and 
damping over a wide range of riding conditions. Initial rates are 
soft for supple response to small bumps and ripples. Should 
the riding surface become rougher, increasingly stiffer rates 
provide tha control necessary to pravent bottoming and keep. 
the rear wheel in contact with the surface 


The swingarm and damper unit of the Pro-Link type reor 
suspension ara connected to the swingarm by a link. The 
‘damper unit travel in relation to the rear wheel movement can 
be changed relativaly freely during the design stage in accor- 
dance with the combination of the cushion arm and cushion 
connecting rod that is selected. 


As the axle stroke distance increases, the piston speed of the 
damper and shock absorbing force increase progressively. 
Theretore, this type of suspension is characteristically soft on. 
initial travel so it absorbs small riding surface inconsistencies 
well, and provides progressively firmer resistance to prevent 
bottoming at full compression when a large bump is hi. 
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This arrangement offers a greater amaunt of suspension 
stroke compared to the amount the damper unit compresses 
and therefore greater control for improved suspension perfor- 
mance. It also enables the weight of the spring/damper unit to. 
be centralized more compactly, nearer the center of the frame. 


The Detta type Pro-Link is a further refinement which lowers 
the motorcycles CG by a significant amaunt and reduces the 
weight of the cushion arm. 


Pro-Arm Type 
Honda's inique cantilever-type Pro-Arm is a stylish departure 
irom the conventional forkad-type swingarms. High rigidity 
and durability are achieved through the use af a massive box- 
section design and large diameter “axle”. The “center pin 
mounting ellows easy wheel ramovabiinstallation and the 
design of the eccentric bearing carrier makes chain adjusting 
easy. Other benefits include minimal unsprung weight, added 
room for compact exhaust routing, slimmer overall machine 
shape, easier access for damper adjustments, and the simple 
design lends itself to easa of maintenance and cleaning. 


ign and Operation 
Riding comfort and proper rear wheel traction are provided by 
a combination springidamper unit, and to some degree, by 
maintaining proper tire pressure. The damper absorbs some 
Suspension compression force and controls the unwanted re- 
bounding effects of the spring. Typically, comparatively little. 
damping resistance is offered on the compression stroke as 
most af this (shock) is handled by the spring. 


Oil dampers units are either the upside dawn type or the right 
side up type. Running the damper body upside dawn (with the 
shaft below and the body above) reduces unsprung weight. 


t DAMPER ACTION 4 


REBOUND DAMFER OIL COMPRESSED 
DAMPER 
Vibration 
Vibration (spring and 
{spring only) damper! 


Upside down Right side up 


type 


[ifia H 
West j 


type 
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In addition to the inverted and conventional damper body 
types, there are twa basic damper designs, each named for the 
method used to create the damping action; the friction type 
and the oll damper type. 


The friction type damper is comparatively simple in design and 
is used on only the most lightweight and economical models. 
This design uses only the friction of @ nonmetallic piston 
against the greased, inside wall of the damper cylinder to 
counteract the natural rebounding action of the springs. 


Many of the simplest and most lightweight motorcycles and 
scooters are equipped with single damping or single-effect 
type dampers. This design provides damping force only on the 
rebound stroke and relies on the compression resistance of the 
spring alone to absorb riding surface irregularities. 


Tha most effective damper design is the double damping or 
double-effect type. In these, damping farce is provided for 
both compression and rebound strakes. 


Some damper designs include nitrogen gas within their bodies 
‘or within a reservoir to prevent the oil from foaming. 


In emulsion type dampers the nitroge: 
body. 


filled in the damper 


Some of this type has a separator in the gas chamber by which 
gas is hard to be mixed with the oil 


Decarbon design dampers keep the nitrogen gas separated 
from the oil by maans of a free floating piston which ects es a 
diaphragm. This way the oll can pass through the damping 
orifices without interference from the gas bubbles. 


Reservoir equipped dampers are a variation of the simplest 
Decarbon design. A more consistent oil temperature and 
therefore more consistent damping is provided due to an in- 
creased oll capacity; the shock body can be entirely filled with 
oil since the gas chamber is elsewhere. A rubber bladder is us- 
ed within the reservoir to separate the nitrogen gas from the 
damper oil 


DOUBLE DAMPING iDOUBLE-EFFECT) TYPE 


EMULSION TYPE 
3 


zg- SEPARATOR 


a 


DECARSON TYPE 
FREE FLOATING PISTON 


TT 


RESERVE-TANK TYPE 


GAS CHAMBER 


RESERVE 
TANK 
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Rear Damper Springs 
A variety of spring designs ore used on motorcycles and 
scooters. Amang these types are straight wound, progressive 
wound, wida pitch and narrow pitch, and even tapered spring 
wire types. Each provides different comprassive force 
characteristics, 


NOTE 


STRAIGHT WOUND 


+ Unsprung weight is reduced slightiy whan the widely pit 
ched for spaced} spring coils are positioned toward the 
swingarm 


One means of achieving a progressive overall spring rate is to 
allow the spring rates of two or three different springs to 
"erossover" or combine their individual qualities by simply 
stacking the springs atop one another. This method is known. 
as a combination type spring arrangement. 


Another variation towards achieving a progressive spring ac- 
tion is to add an air-assist bladder to the spring/damper unit. 
On these types. air pressure is added up to a specified amount 
to compensate for increased load requirements rather than ad- 
justing the pretoad on the spring 


The right "shock" on GL1500s is actually only an “air 
spring”. it has no dampening properties aside from a very 
slight see! friction and is filled with only a very small amount of 
oil to lubricate its shaft and oil seal 


Spring Preload Adjuster Dasigns 
‘The spring adjuster changes the coil spring length and the ini- 
tial spring preload. Thera are several types of spring preload 
adjuster systems: pre-set type, mechanical type and both 
mechnical and hydraulic remote control types. all of which ad- 
just the spring seat position. 


The Pre-set catagory includes both the cam type preload ad- 
juster and the near infinitely adjustable threaded, double lock- 
ing nut type. 


Cam Type 
The cam type pretoad adjuster uses o collar with recessed 
steps that fits around the demper body. As each step is posi- 
tioned against a stop or pair of stops built-in to the damper 
bady, the spring preload can be adjusted to from three to five 
pre-set positions, to bettar suit vehicle load requirements. 


PROGRESSIVE WOUND. 


COMBINATION TYPE 


2 


AIR-ASSISTED TYPE 


CAM TYPE ADJUSTER 


| 


irwy 
SOFT © — HARD 
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Threaded Type 
Spring preload is set by moving an adjuster nut to either com- 
press or extend tha haight of the spring. Once the desired 
preload is established, a lock nut is tightened against the ad- 
juster nut to prevent it from changing position. A munimum and 
maximum spring height ispring preload} is recommended for 
each model. These dimensions must be complied with. 


Failure to comply with the minimum and maximum spring 
length specifications may rasult in the spring coil binding near. 
Tull suspension compression or the spring perch retainers com- 
ing loose near full suspension extension. 


Remote Contral Type 
The remote type of spring preload adjuster uses hydraulic 
pressure to reposition the spring seat. An adjuster knob on s 
conveniently located control mechanism presses against & 
diaphragm, which in turn forces hydraulic fluid through a line 
io the damper unit. This hydraulic system, completely 
separate from the damping system, increases or decreases the 
height of the spring to achieve the desired preload. 


In oil damper units, a damping adjuster sarves to control the oil 
flow by regulating the orifice diameter 


On certain types other than those shown in the drawings, the 
damping force is controlled by adjusting the pre-set load on the 
valve. 


Decressing the orifice diameter increases resistance end 
tampar hardnass. 


increasing the orifice diameter decreases resistance and 
darnper hardness. 


THREAD TYPE ADJUSTER 


ADJUSTER 
NUT 


LOCK NUT 


SPRING ADJUSTER 


ADJUSTER 
KNOB 


DIAPHRAGM 
‘SPRING ADJUSTER 


REBOUND. 
SIDE 


DAMPING FORCE (kab 


ORIFICE 
DIAMETER 


cel 


PISTON SPEED 
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SHOCK ABSORBER 
REMOVAL 


Support the vehiclo securely and raise the rear wheel off the 
ground 


Remove the mounting bolt(s) or nutfa); then remove the shock 
absorber. 


INSTALLATION 


Install the shock absorber on the upper mount nating the pro- 
per installation direction. 


Raise tha rear wheel enough to allow installation of the lower 
‘mounts. Slip the mounts into position 


Tighten the upper and lower mounts to the specified torque. 


On Pro-Link or Pro-Arm systems, refer to the Model Specific 
manual for shock absorber removal/installation procedures. 


DISASSEMBLY 


Certain types of dampar units led with high 

prassure nitrogen gas. 

* Do not disassemble gas damper units. 

- Be sure to release the gas from the damper unit before 
discarding tt. 

+ To prevent loss of tansion, do nat compress the spring 
more than necessary to remove it. 


Remove the shock absorber. 

Compress the spring and ramove the damper unit. 

Shock Absorber Comprassar Use: 

Install the shock absorber compressor on the rear shock 
absorber. 


Certain types of shock absorber compressors require adapters. 
when the attachmant is installed, while others do not. 


Refer to the Model Specific manual for the tyne of compressor. 
Install tha shock absorber compressor holder securely onto the 


Coil spring end that is near tha lock nut or stopper ring. 
Turn the compressor handle and slowly compress the spring. 


Hydraulic Press Usa: 
Install the spring compressor attachment and compress the 
spring with the hydraulic press. 


Away use a specified tool to compress the spring. Refer to 
Model Specific manual, 


+ Use af a hydraulic prass to compress the spring can tead 
to the spring or shock absorber flying out of the press 
and causing a serious injury. 


Certain types of shock absorbers are mounted with a stopper 
ring while other types are mounted with e lock nut. 
Refer to the Model Specific manua 
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ATTACHMENT 


EE REAR SHOCK ABSORBER 
COMPRESSOR 


ANN 
N 


SPRING 


SHOCK ABSORBER] 
COMPRESSOR 


SPRING COMPRESSOR 


Se 
! 


HYDRAULIC PRESS 
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Lock Nut Removal 
Compress the spring and loosen the lock nut, then remove the 
upper or lower joint and the spring. 


Stop Ring Removal 
Compress the spring and remove the stopper ring. 


Remove the spring. 


INSPECTION 


Spring 
Piace the spring on a level surface and measure the free 
length, 


Replace the spring if it is deformad, cracked or its free length is 
shorter than the service limit 


Damper Unit. 


Keep a gas-filled shock absorber away from fire or heat. 


" Haat a gabled damper con ead iam ewploave 

leer f pressure which cn caus a cariou inum. 

- Be not by to diseseniie the damper unt ihe 
Gieauamtly procedure m not desertas nthe Modal 
Sacit Mania! Disassamol ca lad toa release of 

|__ gece fighprecsre hich can cues am iy 


Check the damper unit for deformation or oil leakage and 
replace if necessary. 


Check tha damper rod for straightness or stepped wear and 
replace if necessary. 


Check the damper bump rubber for fatigue or damage and 
replace if necessary. 


(284) SHOCK ABSORBER 
COMPRESSOR 


za) 
SHOCK ABSORBER 1 


STOPPER RING 


‘SPRING 


FREE LENGTH 


DAMPER UNIT 


@ 


BUMP RUBSER 
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Compression Force iGas Filled Damper Only) 
Examine the damper rod and replace the damper unit if itis 
bent or scored, 


Mark the damper rod at the 
fie., 10 mmi0.4 in) expose 


3t specified compressed stroke 
irom the damper body. 


Place the damper rod on a scale and measure the force ra- 
Quired to compress the damper until the mark is flush with the 
damper body. 


Refer to the Model Specific manual for the comeression farce 
and the specified compressed stroka. 


If the force required is less than service limit, gas is leaking. 


Check the upper joint and collar for wear or damage and 
replace if necessary. 


Check the rubber bushing for wear or damage end replace if 
necessary. 


NOTE 


* Apply specified grease to the sliding surfaces of the col- 
far and bushing, and reinstall them. 
i If a needle roller and spherical bearing are installed in- 


stead of the bushing and collar, refer to the Mode! 
Specific manuel for their replacement, 


SHOCK ABSORBER DISPOSAL PROCEDURE 
Center punch the damper case to mark the drilling point. 
Refer ta the Model Specific manual for the precise drilling 
point, 


Wrap the damper unit inside s plastic bag. 
Support the damper unit upright in a vise. 


Through tha open end of tha bag, insert a drili motor with a 
sharp 2—3 mm (5/64— 1/8 in) drill bit. 


Use a sharp drill bit to minimize heat buildup. 


* Using m dull drill bit allows a build-up of excessive heat 
and pressure insida the damper which may cause an | 
explosion. 

+ The shock absorber contains nitrogen gas end oil undar 

igh prassure. Drilling farther into the damper case than 
specified can puncture the cil chamber. Oll escaping 
under high pressure may cause serious injury. 

i^ Always wear eye protection to avoid getting metai shav- 

(__ ings in your eyes whan gas pressure is released. 


NOTE 


7 The plastic bag is only intended to shield you from tho 
escaping gas. 


Hold the bag around the drill motor and briefly run the drill 
motor inside the bag; this will inflate the bag with air from the 
motor and help keep the bag from gatting caught in the bit 
when you start. 


BUSHING 


ihe COR 


THE DRILLING POINT INDICATED 
BELOW IS EXAMPLE ONLY! 
REFER TO THE MODEL SPECIFIC MANUAL 


FOR PRECISE DRILLING POINT! RUNG 


POINT 
DRILL BIT 


PLASTIC BAG 


DAMPER UNIT 
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On dampers with nitrogen gas filler valves, depress the valve 
core to release the nitrogen and then remove the valve from 
the shock absorber. 


Point the valve away from you. 


[= Always we 
your eyes. 


i eye protection to avoid getting dabris in 


ASSEMBLY 


Assemble the shock absorber in the reverse order of 
disassembly. 


NOTE 


* If the shock absorber does not have the regular pitch 

spring. the spring should be installed in tha correct posi- 

| tion. Refer to the Model Specific manual for spring in- 
stallation direction. 


Hydraulic Press Use: 

Compress the spring until the stopper ring can be installed us- 
ing a hydraulic press. 

Refer to the Modal Specific manual 


Install the stopper ring in the groove in the damper. 
Be certain that the stopper ring is seated firmly in the groove. 


to firmly seat the snap ring may causa the shock 
assembly to come apart unexpectedly and lead to a 
serious injury. E 

* Compressing the spring more than necessary may cause 
n loss of spring tension. 


Always use a Shock Absorber Spring Compressor to compress 
the spring on dampers with 2 rod screwed into tha upper or 
lower joint. 


P Meo ot a dra press to compress cha spring can and | 
‘to tha spring or shock absorber flying cut of the press | 
and causing a serious injury. 


Joint Installation: 
Clean the lock nut threads before installing the lower joint. 


Install the lock nut on the damper red and tighten it by hend as 
full as it goes. 


Apply a focking agent to the threads. 
Install the lower joint on the damper unit. 


Hold the lower joint and tighten the lock nut to the specified 
torque. 


CAUTION 


| + Loosening or removing n staked lock nut may cause the 
| shock assembly to come apart unexpectediy and lead to 


AACHEN] 
Ee orava press 
» 


SHOCK ABSORBER 
COMPRESSOR 
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SWINGARM 


Refer to the Model Specific manual for each model for swing- 
arm removal, disassembly, reassembly and installation, 


INSPECTION 


Remove the chain slider, chair ide and brake torque rod {if 
installed) 


If the motorcycle is a shaft-drive type, remove the rubbar boot. 


‘Check the removed parts for wear or damage and replace if 
necessary. 


Check tha center collaridistance callar, if installed, for wear, 
scoring or scratches and replace if necessary. 


PRO-LINK SUSPENSION LINKAGE 


NOTE 


* Mark on the suspension linkage before disassembly. The 
cushion arm and connecting rad often have specific in- 
stallation directions and they should be installed proper- 
ly. They may interfere with the frame and/or change the 
vehicle height unless installed properly. 


REMOVAL 


Remove the following: 

* Rear wheel. 

* Bolts from the frame side of the connecting rod. 
* Rear shock absorber lower mounting bolts. 

* Bolts from the swingarm side of the shock arm, 


INSPECTION 


Check the shock arm and connecting rod for deformation, 
cracks or other damage and replace as necessary. 


CHAIN SLIDER 


GREASE FITTING 


CENTER COLLAR 


SHOCK ARM LOWER MOUNTING BOLT 


PINCH BOLT 


CUSHION ROD 
MOUNTING BOLT 


SHOCK ARM 


CUSHION ROD 
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Check the pivot collars, dust seals, bushings and/or bearings 
for wear or damage and replace if necessary. 

Refer to tha Model Specific manual for their replacement 
procedures, 


Refer to the Model Specific manual, if your motorcycle is 
equipped with needle roller or spherical bearings. 


INSTALLATION 


Apply molybdenum disutfide grease to al pivot points. 

Pack the grease fittings {if installed) with graase. 

Reasserribla the suspension linkage with care to the proper in- 
stallation directions and loosely tighten the pivot bolts. 
Reinstall the suspension linkage assembly on to the frame and 
ighten each bolt to the specified torque. 


Refer to the Model Specific manual for the proper torque. 
specifications. 


PIVOT COLLAR 


DUST SEAL 


SHOCK ARM 


GREASE FITTING 


CUSHION 
ROD 


PIVOT BOLT 
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20. FRAME/BODY PANEL 


SERVICE INFORMATION 
TROUBLESHOOTING 


20-1 
20-1 


DESCRIPTION 
INSPECTION 


20-2 
20-4 


SERVICE INFORMATION 


€ Although it is possible to weld some cracked frames and straighten some frames that are slightly bent it is best to replace. 


the frame with a new one when it is damaged 


© Generally speaking, plastic body panels cannot be repaired and therefore must be replaced. 
€ it is possible that a front end collision will bend the steering head of the frame, but not the fork, wheel or even the axle. 


TROUBLESHOOTING 


^ Failure of the front suspension, steering or rear suspension may damage the frame enough to require replacement. 
+ Refer to the section 18 for front suspension and steering inspections. 


+ Refer to the section 19 for rear suspension inspection. 


Abnormal engine vibration 

* Cracked or damaged engine mounts 

+ Cracked, damaged or bent welded portions 
+ Bent or damaged frame 

+ Engine problems 


Abnormal noise when riding (banging or cracking} 
^ Qamaged or bent engine mounts 

* Damaged welded points 

+ Damaged or bent frame 


Steers to ono sida when under acceleration or daceleration 
+ Bent frame 

* Bent fork 

+ Bent swingarm 


—— eS SS eS SS SEMICIERA 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTO. 


20-1 


FRAME/BODY PANEL 


DESCRIPTION 


Motorcycle, scooter and ATV frames serve as a skeleton to which all other components are attached. Various forms and in- 
tensities of vibration and stress act against the frame from both the engine and suspension when the vehicle is in uso. These 
forces aro a major tactor in determining the final design of each frame. 


The various frame designs can be classified into one of a few general categories. Certain types are chosen for particular 
models according ta their engine displacement, the use the vehicle is designed for, serviceability. economic reasons, and 
evan visual appeal. 


The material used for a frame is chosen by similar means. Generally, aluminum frames ere resarved exclusively for sport type, 
‘on-road motorcycles, usually of middle-to-large engine displacement. Virtually all other frames are made of steel, Aluminum 
alloys are lighter than steel af the same strength, but are bulkier and more expensive to produce. 


A wide variety of tubing and pressed steel shapes as well as castings and forgings are combined to form the optimal 
framework for a particular model 


Many of the earliest Honda models used primarily a round steel tube frame. 
Later models up to 305 cc used a frame made mostly or entirely of pressed steel plate. 


Same of today’s frames are made almost entirely of round steel tubing of various sizes and thicknesses, Others are made up 
mainly of square steel tubing. Most aluminum frame members are some form of rectangular tubing, though a few pieces are 
‘square. The highest stressed rectangular aluminum membors are often relatively complex extrusions designed to fulfill a 
specific set af requirements. Most aluminum and steel frames include some castings or pressed steel sections in order to form 
strong and compact tube joints, and for pivat or major attachment paints. 


Round tubing has the same strength in ali directions. Square and rectangular tubing fas well as other variants) have different 
strength characteristics in different diractions. When the maximum strength is required in a vertical direction and the strength 
in s horizontal direction is not as important, rectangular tubing with greater strength in the areas needed is chosen, At times a 
frame is lightened by changing the combination af the types of tubing. 


Thinwell rectangular aluminum tubing is given a greater strength by adding an internal stiffening ribs and producing it in tha. 
form of an extrusion. Some models use a special modified pentagonal or hexagonal extruded aluminum tubing (with internal 
strengthening ribs} in order to improve the frame member's strength to weight ratio, its rigidity in one or mors specific diren- 
tions, and in some cases, to allow a mora compact and unobstructed riding position. 


The various material types, forms and dimensions used in frame design are finked directly to the experience gained from 
Honda's ongoing racing programs around the globe. As new knowledge is gained through competition, itis combined with in 
put from non-competition testing and utilized in the construction cf each new generation of production machine. 


STRONGEST—— 


WEAKER — 
WEAKEST 


zs 
E oli zs 
$ o T. 


RECTANGULAR MODIFIED HEXAGONAL 
EXTRUDED ALUMINUM EXTRUDED ALUMINUM TUBING 


TRENGTH EQUAL — STRENGTH DIFFERENT 
O necte DEPENDING ON DIRECTION MODIFIED PENTAGONAL 
OF FORCE APPLIED EXTRUDED ALUMINUM TUBING 


The frame also serves to absorb vibration from the engine and, to some degree, from the road surface. The difference in basic 
frame structure is determined according to the engine type and the type of use the machine is designed for 

Two only slightly different frame designs may have significantly different vibration absorbing or generating characteristics 
which make one design correct and the other unsuitable, even with the same engine installed. Therefore, the particular frame 
structure a machine ends up with is chosen according to the engine type and by the specific use the machine is intended for, 
in order to prevent unpleasent vibration to the rider and premature fatigue to structural members, 


Frames are classified as follows, according to differences in basic structure. 
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BACK-BONE TYPE 


This type of frame is made up of a combination of pressed 
steel plate and steel tubing. 


‘This basic frame design is used mainly on scooters and some 
of Honda's early motorcycle designs. This type of construction: 
allows added freedom in the overall design of the vehicle and 
relatively economical production. 


DIAMOND FRAME 


The lower section of the down tube is not connected with 
other frame tubes. The engine forms the final portion of the 
frame structure. 

Mounting the engine generates tha frame strength. 

The diamond frame is used mainly on small and middie-size 
vehicles due to simplicity of the structure, light weight and ex- 
vellent serviceability 


SINGLE CRADLE FRAME 


The single cradle frame has one down tube and one main pipe 
at the front of the engine. The frame structual material sur- 
rounds the engine. This frame is mainly applied to off-road. 
vahicies, Ught weight, and middle-size on-road sport type 
vehicles due to light weight, greater strength and ease of 
serviceability 


DOUBLE CRADLE FRAME 


The double cradle design is similar to the above mentioned 
Single cradle frame, but has two down tubes and main tubes, 
resulting in increased rigidity. A part of the down tube can be 
removed to facilitate engine removal on some models. 

This frame is mainly used on jarga displacement on«oad 
motorcyclos. 


MAIN PIPE 


DOWN TUBES 
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ALUMINUM FRAME 


The aluminum frama has a lighter weight than the steel frame. 
The use of rectangular and square cross-section tubing as a 
structural material provides a greater strength m the direction 
of stress. Tha sub frame can be removed to improve the sor- 
vice access on some models. This frame is mainly used on 
sport type on-road motorcycles. 


INSPECTION 


Visually chack the frame for damage or bent tubes and 
‘components. 

jhten the handlebar and check the alignment between the 
front wheel and rear wheel. 


If the rear wheal does not align with the front, check that the 
drive chain adjusters are adjusted correctly. 


If the above rear wheel leans to either side when viewed from 
above, check whether the right or left arm is twistad or bent 
from the horizontal viewpoint of the erm section of the 
swingarm. In the same way, check the alignment of the rear 
shock absorber mounts (on dual shock models) 


Apply penetrant to inspect the cracks. 


NOTE 


[^ Ree t0 the penevant mansictue/s meuucion] 
manual Tor proper use and inspection procedure. 


I cracks appear in the peint on the frame, inspect the araaís) 
more closely to find out if the frame material itself is cracked. 
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SUB FRAME 


BENDING 


CRACKS 


‘CRACKS 
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21. ELECTRICAL FUNDAMENTALS 


SERVICE INFORMATION 21-1 BASIC ELECTRICAL DIAGNOSTIC 
BASIC ELECTRONIC KNOWLEDGE 21-6 METHODS 2194 
| ELECTRICAL SYMBOLS 2143 


This chanter itlustrates the safety precautions end the basic knowledge required for servicing electrical systems. Other 
Chapters related to electrical systems do not contain the basic information prasented in this chapter, Read this chapter 
thoroughly in order to understand the basic safety procedures and diagnostic methods before starting any servicing, 


SERVICE INFORMATION 


M Connect wires only with wires of the same color. M When measuring voltage and resistence of wire tere 
However, in the faw instances when wires with dif. minals using testers; insert the probes from behind the. 
ferent colors ara connected, there is always a colored connector. For water-proof connectors, insert the 
band near the connector. probes from the front to avoid opening the wire 

E Connect connectors with the same colored connectors. terminal 

On wires with stripes, the stripe color is indicated after 
the color of wire. ROBES WATER-PROOF CONNECTOR 

BLACK mem 
WHITE 
GREEN TUBE MINE 


RED STRIPE 


Ba 
H 


M Disconnect the negative cable of the bettery before 
working on any electrical component. 

W Do not let the tool contact the frame when disconnect- 
ing the cable. 


W Connect the positive terminal first when connecting tha. 

WHITEIRED WIRE battery, 

BLUE W Coat terminzls with clean grease after connection 
Make sure the protective cover is secured on the 

terminal. 


After completing the job, check that all terminal pro- 
decters are placed correctly. 
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E i a fuse blows out, diagnose the cause and repair it. S When separating connectors, pull only on the connector 
Replace the fuse with one of the correct rating housing. Da not pull on tha wires. 


wat a 
the OFF position 

m Before separating the connector, check whether the con- M Maka sure protectors completely cover the connectors 
nector is af the pushin type or pull-up type 

W For connectors with lacks, push the connector in lightly i 
then unlock the lock before disconnecting coop NO GOOD 


Q x ^ 


Insert connectors all the way in. 

E For connectors with lacks, check that the lack is securely 
fastened. 

W Make sure that the harnesses are secured to the motorcycle 
properly. 


sooo cick 


W Before connecting connectors, check that the pins are 
‘straight and that all the wire terminals ara intact and tight. 
mit a terminal is corroded, clean it thoroughly before - 

connecting, 


2 


NO GOOD 
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Check for torn pratectiva cavers and oversized, loose fi 


M Secure wires and wire harnesses to the frame with wire 
ting. temale terminals before installation, 


bands at the designated locations. Instali the bands so that 
only the insulated surfaces contact the wires or wire 
harnesses, 

E NO GOOD 


NO GOOD 


X WW Do not squeeze a wire against a weld or the end of its 
clamps. 


coop wo coop 
O x 
Ou Aa 


3 When installing a connector, push it until it clicks into place. 

WiCheck that connector protectors cover the terminals 
completely. 

W Connectors with protectors facing up must have a drain 
hole. 


Œ Check that hemesses cannot come in contact with hot 
parts after clamping. 


NO GOOD 


WM Protect wires and hamesses with at least two layars of 
electrical tape or with electrical harness tubes if thay con- 
"act o sharp edge or comer. 

DRAIN HOLE da 
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Wi Route wire harnesses to avoid sharp edges, comers ur the 


"Check that the wire harness is securely clamped at all 
projected ends af bolts and screws. 


locations. 
coop NO GOOD 


O x 
a 
P L fe En 


m To unlock wits harness or hose from a clip, use a 
screwdriver to open up the tab. When locking the clip, press 
firmly until it clicks. If the clip was removed from the frama, 
replace it with new one. Gooo. iico 


Ou x 


B Seat grommets in their holes properly. 


DRIVER E Do not bend or twist wire harnesses. 


E Check thet the wire harness does not interfere with any 


moving or sliding parts after clam; coop NO GOOD 


O x 


WI Before using testers, read the instructions. 


ing semiconductors. Semicon- 
ind sensitive to shack. Dropping a 
i semiconductor could damage or destroy it. 
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7 — W Be careful not to pinch or trap wires or hamesses under 
items during installation, 


2. W Route wires and wire harness so that they ars not too tight 
or loose whan the handlebar is turned all the way to the 
right or left, 

Ii Avoid routing wires and hamesses through sharp bends and 
arround tight corners. 

E Route harnesses so they are neither pulled taut nor have ex- 
cassive slack. 

good 


NO GOOD 
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BASIC ELECTRONIC KNOWLEDGE ur 


All matter, whether solid, liquid, or gas. ara a collection of 
molecules, and each molecule is made up of atoms. Each atom 
consists of s nucleus, which is made up of protons and 
neutrons, and electrons which circle around the nucieus. 
Electricity flows when these electrons freely move outward 
from their orbits, Some materials become conductors whan 
there are a lot of tres electrons and soma become insulators 
when there are no free electrons. It is a well known fact that 
when a piece of glass is rubbed with sik cloth, it generates 
"Static Electneity” attracting a piece of paper towards it. This 
happens because the free electrons in glass move into the silk 
due to tha heat generated by rubbing. As a result, the glass 
takes on a positive charge and the silk cloth takes on a 
negative charge. 


FREE ELECTRON 


NUCLEUS 


GLASS SILK CLOTH 


CURRENT FLOW 


When a positive charged material and a negative chargad 
material are connected with a conductor, free electrons flow 
from negative charged to positive charged material. This flow 
of electrons is called “electricity”. For a iong time it was 
thought that electrical current flowed from the positive side of 
the source to the negativo side. When il was discovered that 
electrons actually flow the other way it was too late to change 
existing publications on electricity. As e result, just for 
convenience, technical publications compromise by saying 
that electrical current flows from the positive to the negative 
side while elactrons flaw irom the negative to the positive 
side. 


FLOW OF CURRENT 


$ 6955956 
FLOW OF ELECTRON 


Ir is conveniant to think of the flow of electrical current as the 
flow of water. 

The number of electrons passing any given point in a circuit in 
one second determines the current flowing through the circuit. 
The amount of current flow is measured in “Amperes (AJ. 
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ALTERNATING CURRENT AND DIRECT CURRENT 


All electrical components are supplied with either alternating 
current or direct current, abbraviated as AC or DC 
respectively. 

The fundamantal characteristic of the two currents differ com- 
pletaly, and for the purpose of servicing. you need to have a 
good understanding of these differences 


Positive voltage to peak negative voltage and back again to ol 
peak positive voltage is known as a cycle. 4 
o 


1 CYCLE 


In motorcycles, all electricity generated is AC. However, AC 
can be converted to direct currant DC} by rectification. The ws, 
DE current is then supplied to components operating on DC. tee 

For example, some models use DC for their headlights and 

others use AC. e 

For headlights operating on AC, the lights turn off when the 1 

current flow is zero, and then go back on again as the polarity 


becomes reversed. This ON-OFF cycle is repeated at a high fre- °| 
quency (number of cycles in one second) and is not noticable. i 

o9 yx. 
Direct currant DIRECT CURRENT 
Direct current is a current whose magnitude and direction se- 


main constant. Its form is shawn in the graph. Direct current. e 
abbreviated as DC. Motorcycle batteries. and household bat- 1 
teries supply DC. 


H CURRENT 
DC has the following characteristics as opposed to AC. i 9 
+ "OGcanbe stored in batteries and discharged whan needed. | 
{AC cannot be stored! 
* DC is capable of a large current flow. (Good for starter $ 
motors pS 


+ DC voltage cannot be stepped up or down. (AC can change 
its vonage by using a wonstormen | 
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VOLTAGE 


As illustrated in the figure to the right, when two watar tanks, 
A and B, are connected, water flows from tank A to tank B. 
This flow is the result of a pressure difference between the 
two tanks. 


This same concept applies to electricity. 

The pressure differanca, called the electrica! potential dif- 
ference, causes current to flow through s circuit 

The pressure of the current is measured as voltage {V}. 


RESISTANCE 


As everyone knows, water flows through a larger pipe easier 
‘than a smaller pipe. This is because tha smaller pipe provides 
greater resistance. Similarly, electrical current flows through a 
thicker wire (conductor more easily than a thinner wire. The 
resistance limiting the flow of electricity through a wire is 
measured in Ohms (9). 


Resistance increases as the size of wire become smaller and 
longer, 
This resistance value can be measured with an ahmmeter. 
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PRESSURE DIFFERENCE 
(HEIGHT DIFFERENCE) 


MS 
FLOW OF ELECTRICITY 


POTENTIAL DIFFERENCE 


(VOLTAGE! 


TS 
OM 


BATTERY 


THIN WIRE 
(LARGE RESISTANCE} 


THICK WIRE 
(SMALL RESISTANCE) 


Date of Issue: Sep., 1988. 


© HONDA MOTOR CO., LTD. 


[EY 


OHM’S LAW 


The amount of current flowing through a conductor in a closed. 
Circuit is proportional to the voltage applied to the conductor. 
The relationship betwaan voltage end current flow and 
resistance is known as Ohm's law. 

For example, if a 6 f? resistor is connected to the + and ~ ter- 
minals of a 12 V battery, the current flowing through the 
resistor can be calculated by Ohm's law: 


Current = Voltage + Resistance = 1236 = 2A 


POWER 


We use electricity to operate headlights or starter motors, or 
we convert it to heat 
‘The amount of wark required ta do these things is measured in 
Watts. Changing voltage (Volts) or the rate of current flow 
(Amperes) increases or decreases electrical power output 
(Watts! 
The relationship is defined as: 

W = El (Power = Voltage x Currant} 


ELECTRICAL CIRCUIT 


As shown in the right diagram, when a light bulb is connected 
to a battery, the current flows in the direction of the arrow and 
the ight bulb turns on. 

The path in which an electric currant flow, is called a circuit. 
On Honda motorcycles, scooters and ATVs, the ground wire 
of an electrical circuit is connected to the engine or frame. 
Grounding the negative terminal is called a negative terminal 
ground type, 

All Honda motorcycles, scooters and ATV share the negative 
ground circuit shown in the right diagram. 


ELECTRICAL FUNDAMENTALS 


XOHN'S LAW> 


VOLTAGE (El 
CURRENT fij = —. 
RESISTANCE IRI 
VOLTAGE = CURRENT x RESISTANCE 
C» | CURRENT = VOLTAGE - RESISTANCE 


RESISTANCE = VOLTAGE + CURRENT 
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Series circuit 

A series circuit is an electric circuit in which the current flows. 
through one device into another, and then to ground. There is 
only ane current path and the voltage is distributed by the 
loads. The total resistance (i) can be found by simply adding 
all the resistances. eg. R = R1 + R2 


Peralle! circuit 

A parallel circuit is an electric circuit which has two current 
paths, one for the positive and one for negative. The devices 
are connected across the two paths. The voltage on each load 
is the same, but the current branches out ta each load. the cu! 
rent flow to each load can be calculated esi = Er], i2 
Er 

The total current (I) is the sum of all current flowing to each 
load. 


DIODE 


The diode allows current to fiow in only one direction. Whan 
current is flowing, thare is a slight voltage deap across the 
diode. 


ZENER DIODE 


Tha zener diode allows current to flow in one direction similar 
to the diode above. When a certain reverse voltage is applied, 
current abruptly flows in the reversa direction. When the 
voltage is reduced below the revarse voltage, current flow in 
the reverse direction stops. 


21-10 


(SERIES CIRCUIT} 


TPARALLELE CIRCUIT] 


DIODE 


— La CURRENT FLOWS 
INORMAL DIRECTION} 


<————- CURRENT DOES NOT FLOW 
(REVERSE DIRECTION) 
z 
Z 
ZENER DIODE 3 4] 


REVERSE VOLTAGE 


L——e 


CURRENT FLOWS woceaGe 
NO CURRENT FLOWS 

BELOW REVERSE VOLTAGE | 
CURRENT FLOWS 
ABOVE REVERSE VOLTAGE 
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THYRISTOR (SCR) 


Thwristors have three terminals: anode, cathode, and gate. 
The current flowing from the anode to cathode is said to be in 
the positive direction. 

Like diodes, thyristors do not flow current in the negative 
direction. Thyristors allow current to flow from anode to 
cathode only when the thyristor is turned on 


‘The thyristor is tumed on when a certain amount of voltage is 
applied to the gate. This input ta the gate is called gate voltage 
or trigger voltage. 

Once the thyristor is turned on, there is no need to continuous- 
ly apply voltage to the gate, and its characteristic becomes 
identical to a regular diode. 


SEMICONDUCTOR 


The elactrical conductivity of semiconductors Res between 
that of conductors and insulators. 

Before understanding how thay work in circuits, you need to 
have a basic knowlege of its characteristics. 


Transistor. 

A transistor has three terminals; emitter (E), collector iC}, and. 
base (BI 

‘There ara two types of transistors: PNP and NPN type. 


In PNP type transistors, when a positive voltage is applied to. 
tha emitter and negative voltage to the collector, almost no 
current flows from the collector to the emitter. If tha emitter 
voltage is raised slightly higher than the base voltage and 2 
‘small amount of current flows from the emitter to the base, a 
large amount of current flows from the emitter to the collector. 
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ANODE A K CATHODE 
G GATE 
~ —— —— NO CURRENT FLOWS 
——— — > NO CURRENT FLOWS 
A K 
Tesis 
> CURRENT FLOWS WHEN 
SCR IS ON 
— NO CURRENT FLOWS 
TRANSISTOR SYMBOLS 
PNP TYPE NPN TYPE 
c E c 
E B 
E: EMITTER 
C: COLLECTOR 
E: BASE 
BASE CURRENT | E 
g 
c 


ELECTRICAL FUNDAMENTALS 


In the NPN type. almost no current flows when a positive 
voltage is applied to the collector and a negative voltage to the 
emitter. When a small current flows from the base to the emi 
ter, a large current flows from the collector to the amitter. 


In this way, the transistor resembles an amplifier in that the 
amount of collector to emitter current is controlled by the base 
current 


Transistors also resemble switching devices. The transistor is 
turned on, allowing collector to emitter current to flow when 
there is base current, and turn off whan no base current exists. 


Thermistor 

In general, the resistance value of most metals, including cop- 
per, increases as the temperature rises. In contrast, tha 
resistance of a thermistor decrases ss the temperature rises. 
When heat is applied to a substance, the activity of its 
molecules increases and prohibits the flow of free electrons. 
This increases the resistance. 

For the thermistor, the number of fres electrons increases as 
heat is applied. In this case, the activity of the molecules no 
longer obstructs the flow of electrans and the resistance 
decreases. 


BASE CURRENT 


LES 


THERMISTOR SYMBOL 


! 


RESISTANCE — 


— TEMPERATURE 
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ELECTRICAL SYMBOLS Abbreviations used in switching devices are as follows 
NO iNocmally Openi: Switch is open at rest 
‘The symbols below are the most common type of symbols NC (Normally Closedl: Switch is closed at rest 


used in electncal circuits. 


BATTERY CONNECTION MULTI TESTER mam 
$ s Wasser | Ormes [ Armee 
| Connecta | connection 
ES nO 
L T $ 
e 
jen MS 
(S ium CONNECTOR CONNECTOR CONNECTOR | EVELE TERMINAL 
lea žotpn cotor | Round type! Plot type) 
y) | à 
i 7 | 
Female Male | Female side Mala side |Femate side Mele side | 
ps Sae 
IGNITION SWITCH IGNITION SWITCH SWITCH i SWITCH SWITCH N 
{Circuit symbol} (Wiring symbol) {Two terminal) {Three terminal {Combination type} 
type) — Hi 1 I 
—€3— 99999 ose —a7t— HL [i $ 
FETTE No Re o per. 
ruse RELAY INO type} RELAY (NC typel ucHT aus | GHOUNEY 
= Pat L 
ze ant j 
e DOUBLE T i 
- FILAMENT 
THREE PHASE SINGLE PHASE PULSE GENERATOR IGNITION COIL IGNITION COIL 
ALTERNATOR ALTERNATOR (Single typo} {Dual typet 
PARR Fd RESTOR VARIABLE RESISTOR | cow [SOLENOID] Leo | CAPAC: 
zs l ww d " 
1 G- T 
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BASIC ELECTRICAL DIAGNOSTIC 
METHODS 

VOLTAGE MEASUREMENT 

Measuring voltage is 2 fundamental method of checking circuit 
Components. The measurement is conducted for the following 
To check if voltoge exists. A test light could be used. 


{Ð To measure the actual voltage value. A voltmeter is used to 
determine if electrical componant is operating normally. 


HOW TO MEASURE VOLTAGE USING 
VOLTMETER 


NOTE 


* Make sure tha ground surface is clean and free of paint. 
Use a bolt attached directly to the frame. 


Select a range that is one scale higher than the desired voltage. 
value. Apply the red probe to the positive end and the black 
probe to the negative end of circuit. The diagram on the right 
Shows that tha voltmeter registers the voltage across the light 
bulb. Voltmeters are always connected in parallel, not im 


Example 1 
First study the circuit diagram. 

If light bulbs B and C do not work, and A is OK, the malfunction 
is between the grounds at B and C and switch A. 

If fight bulb A does not work also, the problem is between the 
grounds at A, B, end C and the ignition switch 


1. With the ignition switch ON and both light bulbs B and C do 
not work, check voltage et ©: 

2. It no voftage is measured st @), check voltage at @ in case 
of false connection at connector A. If voltage exists at © 
and not at (D there is problem in the connection at connec- 
tor A. 
if voltage rogisters at both @) and ©, switch A should be 
checked. 
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CONNECTED IN PARALLEL. 
#6000) 


CONNECTED IN SERIES 
BAD) 
e 


® 


VOLTMETER = 


LIGHT 


msa y 


BULB e| BULB C 
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3. it voltage at if; and 2 do not exist, check voltage at & and 
& in a similar manner. 

* lF there is no voltage at 3: and $, check wing between ig- 
nition switch and battery. 

* i there is voltage at and, check for a broken wire or a 
short circuit in the wire hamess. Exchange the wire hamess 
with a new one if necessary. 

+ If there is voltage at $Ù and not at 9, then check for loose 
connector B. 


Example 2 

Sometimes it is easiar to diagnose a component by measuring 
from its input terminals directly. 

Here, the (+ probe goes to the positive input terminal and (-) 
probe goes to the ground wire of the component. 

If no voltage is measured, there are two possible causes. 

Ü No voltage at the positive input terminal. 

@ A loose ground wire. 

For Dj, check for voltage between the input termine! leading to 
the battery and ground. Far @, check for continuity between. 
the green wire terminal ta ground. 


Example 3 

Voltage measuremant is frequently usad to check if a system. 
is working correctly. 

For instance, if a light bulb blows out frequently, it needs ta be 
checked with an AC voltmeter to see if an excessive voltaga is 
apparent. 

In this case, measure the AC voltage of the light bulb terminals 
to sce if it is within the specified voltage range 


—————————————— QUERER 
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MEASURING RESISTANCE CHECKING con | CHECK FOR BROKEN E 


Along with voltage, resistance is another basic peramater for 
diagnosing circuits and their components. 
Resistance is measurad for the following reasons. 
© To check if components are working properly. 
The resistance value of a coil leg. ignition coil) indicates if it 
is normal or malfunctioning 
@ To check for a broken wire. 
A continuity check indicates if a wire is intact or broken. 


How to measure resistance using an ohmmeter. 


NOTE 


+ Proper zeroing of the ohmmeter is necessary to obtain 
Correct measurements. Touch the two probes and adjust 
the chmmeter so that it registers 0 (ohms symbol). 


ZERO OHM ADJUSTER 


Since the polarity of terminals is not important, either probe coop BAD 
may be applied to the terminal. However, since diodes allow 
current to flow in one direction oniy. the polarity is important. J 


Unlike when measuring voltage, it is necessary to disconnect 
the component from the circuit, If resistance is measured with 
the entire circuit connected, the chmmeter wili read a smaller. m R2 (E PI D R2 
value than the correct value. 


Similarly, if a circuit has branches, the connector leading tothe [WiTH CONNECTOR CONNECTED —s R — 
specific branch needs to be disconnected in order to read | WITH CONNECTOR —R = R1 
correctly. DISCONNECTED. 


H 
CONNECTOR 
m 
R2 
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—————MM — — — — HEETRICAE FUNDAMENTALS 
When the ohmmeter is connectad in series, resistance values 
ara large. 

In the diagram, measure resistance R1 by moving the proba 
shown at (>, to a ground 


Example 


To check the CDI exciter cail, resistance can be measured at BESCKIBEDE See 
@ and (D. Measuring resistance at ©). automatically checks NC 

for a broken wire {black/red} and for a bad connection at the 

alternator connector. If the resistance is normal at (D, © need WIRE HARNESS 


not be chacked. 
It @ was checked first and correct resistance was measured, 
there is still @ possibility of a broken wire and loose connec. 
tion. That would require more investigation ta locate the fault. 


CDi EXCITER COIL 


CDI UNIT 


If, while measuring resistance at (I, the negative probe is plac- 
9d on the ground wire (green), then the connection to ground acano Hy} S ACKIRED: 


is checked as wall 
To check the operation of an exciter coil, place the probes as 
shown in the diagram, If the resistance is normal, then the ax- 
citer coil, the wire connectad to the coil iblack/red), end the. 
ground wire (green) are all normal. 
aoe WIRE 


If the resistence is far off the standard value. check the 
following 
1, Broken ground wire (green) 
Place a probe at ®© and measure resistance. 
Hf ON is measured, then the green wire is properly grounded. 
If velinfinityt is measured, then a broken wire (green! or 
Joose connection at the ground terminal is suspect. 


(oe eee, 


BLACK/RED 


moe 
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2. Faulty exciter coil 
Disconnect the altemator connector, compare the 
resistance value at Ẹ) (maasured on the previous page) and 
ac. 

+ Ifthe two values are not the same, a broken blackited wire 
Or loose alternator connactor is suspect. 

+ lf both resistance values are the sama, but not in the correct 
range, the exciter coil may be faulty. 


3. Shorted wire or wire harness. 
To see if the green or blackired wire is shorted. check the 
continuity betwaan different colored wiras. If you have con- 
tinuity betwean other wires, replace the wire hamess. 


MEASURING CURRENT 


Current is not normally checked during motorcycle service pro- 
cedures. Though it is used for testing components, current 
measurements are not used for checking continuity within 
circuits. 


How to measure current using ammeter 
Ammater is connected in series in the circuit and measures the 
current flowing through it. 


Place the ® (@ in circle symbol) red probe to the positive end 
of circuit and © (© in circle symbol} black probe to the 
negative end. 

Make sura the current flow does not exceed the maximum 
range selected. 


CAUTION 


* Placing the ammeter in parallel, like @ voltmeter. can | 
damage the ammeter from a current overflow. ; 

* Connecting the ammeter batween the battery terminals ; 
will damage the amm, 

* Turning on the starter motor while the ammeter is con- 
nected betwaan tha battery te 
will damage the ammeter. 


SOcKeED DS Sl 


EXCITER COIL 


‘SERIES CONNECTION 
1600D) 


PARALLEL CONNECTION 
WRONG] 
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22. BATTERY/CHARGING/LIGHTING SYSTEM 


SERVICE INFORMATION 22-1 CHARGING SYSTEM DESCRIPTIONS 22-12 
TROUBLESHOOTING 22-2 CHARGING SYSTEM INSPECTION 22-19 
BATTERY DESCRIPTIONS 22-4 REGULATOR/RECTIFIER INSPECTION 22-21 
BATTERY REMOVAL/INSTALLATION 22-8 HEADLIGHT VOLTAGEINSPECTION — 22-23 
BATTERY TESTING/CHARGING 22-9 ALTERNATOR 22-26 


SERVICE INFORMATION 


* The battery gives off explosive gas 
charging or using the batteries 
* The battery contains sulfuric a 
clothing ond a face shield. 
— If electrolyte gets on your skin, flush with water. 
— If electrolyte gets In your eyes, flush with water for at least 15 minutes and call a physici 
* Electrolyta is poisonous. If swallowed, drink large quantities of water or milk and follow 


‘cep sparks, flames, and cigarettes eway. Provide adequate ventilation when 
an enclosed spaca. 
delectrolytej. Contact with skin or aves may cause savera burns. We 


! protective 


immediately. 
milk of magnesia or 


+ KEEP OUT OF REACH OF CHILDREN 


Always turn off the ignition switch before disconnecting any electrical component. 
CAUTION 


tion is ON and current is presant. 


For extended storage, remove the battery, give it a full charge, and store it in a cool, dry place. 
For a battery remaining in a stored motorcycle, disconnect the negative battery cable from the battery terminal. 


Conventional Battery: 
© Use only distilled water in the battery. 


CAUTION 
^ Tap water wilt shorten the sarvica fife af the battery. i 


Immediately wash off any spilled electrolyte 
CAUTION 


+ Avoid filing the battery above tho UPPER LEVEL line to prevent en electrolyte overflow which could corrode the engin 
or nearby parts. 


a aa 


Refer to section 21 for basic electrical service and safety steps. 

€ Refer to section 2 for battery fluid and specific gravity. 

This section explains the basic steps for diagnosis and service. Refer to the Model Specific manual for ths location of 
specific components. 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 22-1 


BATTERIES/CHARGING/LIGHTING SYSTEM 


© Batteries can be damaged if overcharged or undercharged, or if left to discharge far iong periods. These same canditians 
contribute te shortening the “life span” of the battery. Even under normal use, tha performance of batteries deteriorates 
after 2—3 years. 

* Battery voltage may recover after battery charging, but under heavy load, battery voltage will drop quickly and eventually 
die out. For this reason, the charging system is often suspected to be the problem. Battery overcharge often rasults from 
probierns in the battery itself, which may appear to be an ovarcharge symptom. If one of the battery cells is shorted and 
battery voltage does not increase, the regulator supplies excess voltage to the battery. Under these conditions, the elec- 
trolyte level goes down quickly. 

@ Before troubleshooting the charging system, check for proper use and maintenance af the battery. Check if the battery is 
frequently under heavy load, such as having the headlight and taillight ON for tong periods of time. 

© Tha battery will self-discharge if allowed to stand idle for a long time. For this reason, charge the battery every two weeks 
to prevent sulfation from forming when the vehicle is not in use. 

© Filling a new battery with electrolyte will produce some voltage, but in order to achieve its maximum performance, always 
charge the battery. Also, the battery life is lengthened when it is charged. 

€ When checking the charging system, always follow the steps in the troubleshoating flow chart. 


TROUBLESHOOTING 
BATTERY OVERCHARGING 


On combined, fighting/charging coil systems, check the following areas. (A check is unnecessary for an independent fighting 
and charging system.) 

* Headlight bulb rating (Wattage too low? 

* Broken output wire 

* Faulty headlight rasistor (Open headlight circuiti 

+ Faulty lighting switch connection 
* Broken regulator/rectifier ground 


or faulty connection 


On a single phase, half-wave rectifier, check the following areas. 

* Broken regulstor/ractifiar ground wire or faulty cannaction 

On reguletorirectifiers with a battery voltage feedback circuit, check the following areas. (A check is unnecessary for a 
voltage feedback type.) 


+ Check if battery voltage is measured st voltage feedback line iblack wite}. If not, the problem may be a broken voltage 
feedback line. 


+ Check the voltage feedback line for a loose connection at the regulator/rectifier connector 


On alternator with field coil, check the following areas. 
* Continuity between field coil wire and ground. 


If there are no problems in the above areas, replace the regulator/rectitier with a new one. 
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CHARGING SYSTEM 


Measure the battery current leakage {Leak 
test) (page 22-19 


[— INCORRECT--- Check the regulatariracsifer (page 22:211 


INCORRECT CORRECT 
* Shorted harhess wire. 
CORRECT + Faulty ignition switch. 
| L— —. Faulty regulatorree 
Y S fier. 
Inspect the charging voltage (page 22-191. }— OVERCHARGED 


+ 


Check the voltage between the battery line 
and ground wire of regulstoritectifiar ipage 
22-22) 


normar 
CTh a oe EE CERA 
Check if battery voltaga is measured at the 
voltage feedback line of regulatarrectifier con- 
nectar [page 22-221. (For voltage feedback 
type only! 
ie 
CORRECT 
+ 


hector {page 22-22) 


Check the resistance of the charging collat — | 


the charging coil line of regulatorirectifier con- — INCORRECT 


CORRECT 


Check the resistance of the lighting cail at the 
lighting coil line of ragulatorirectifier 

dpaqe 22-22}. 
[For regulatarirectifier with AC regulator built 
ie 


INCORRECT 


+ 


IFor ragulatorirectifier with AC regulator built 
inl 


INCORRECT 
f 


(Check the resistance of the headlight resistor 
, tpage 22-241, (For appropriate models only — | 


CORRECT 
— À € 
| Disconnect regulatorirectifier from connector 
Test it according to tha specification in the 
Model Specific manual P 
Seca nm 
NORMAL. 


[ Measure the headlight voltage (page 22-23). || 


[ABNORMAL —- Open circuit in wira hemes. 
+ Poorly connected connector. 


[— INCORRECT—=+ Broken wire harness. 
+ Bad connector. 
+ Faulty ignition switch 


Check the charging coil of the alternator (page 
| 22-261. 
1 e FI oe 
ABNORMAL NORMAL 


* 
+ Poorly connected alter- 
nator connector. 


Faulty charging call 


Check the chargingilighting coll of the alter 
nator page 22.20). 


j 


ABNORMAL NORMAL 


Y 
+ Poorly connected alter- 
nator connector. 


Faulty charging! 
lighting coil. 


[— CORRECT— P Faulty battery. 


|— INCORRECT —=+ 


Faulty headlight resistor. 


|. ABNORMAL—s+ Feulty regulatorirectitior 


Faulty battery. 
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BATTERY DESCRIPTIONS 


There are two types of batteries used in Handa motorcycles, scoctors and ATVs: the conventional battery and the 
Maintenance free battery. 


THE STRUCTURE OF A CONVENTIONAL BATTERY 
TERMINAL 


BREATHER 


Ios ELBOW 


FILLER CAP 


NEGATIVE PLATE 


SEPARATOR 
GLASS MAT 
POSITIVE PLATE 


Conventianal Battery: 
This battery conducts electricity when the chemical action o 
electrolyte (sulphuric acid) takes place between the two pistes 
lead peroxide and laad). The sulfate in the electrolyte com- 
bines with the plate materials, forming lead sulphate (battery 
discharge). By passing an electric current back into the bat- 
tery, the plates revert to lead peroxide and lead (battery 
chargel. 


Since the specific gravity af the electrolyte (relative weight of is 
sulphuric acid as compared with an equal volume of water) 
varies, the battary stats of charge is determined by measuring 
the eloctrolyto's specific gravity. 


pm. 


* The battery gives off explosive gases: keep sparks. 
flames and cigarettes away. Provide adequate vontila- 
n when charging or using the batteries in an enclosed 

i space. 

j* The battery contains sulfuric acid electrolyte). Contact | | © PLATE—À| 

with skin or eyes may cause severe burns. Wear protec | | (LEAD PEROXIDE) 

tive clothing and a face shield. 

!ctralyte gets on your skin, flush with water. 

'ctrolyte gets in your eyes, flush with water for at | 

least 15 minutes and cail a physician immediately. 

+ Electrolyte is poisonous. If swallowed, drink large quan- 

s of water or milk and follow with milk of magnesia 
or vegetable oil and call a physician. 

+_KEEP QUT OF REACH OF CHILDREN. 


p 


© PLATE 
{LEAD) H 


ELECTROLYTE 


Usa only distilled water in the battery. 
CAUTION 
= Tap water will shorten the service lifa of the battery. 


CAUTIO! 

* Avoid filing tha battery above the UPPER LEVEL lins to 

prevent an elactrolyte overflow which could corrode the 
‘engine or nearby parts. 
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When you charge the lead’acid battery, electrolysis breaks the. 
water down into its components, hydrogen and oxygen. 
Because of the generation of these gases, you must remove 
the filler plugs while enarging the battery. 


The battery is equipped with a vent, usually routed overboard 
into tube, to rid it of the gases produced during normal use. 


The battery is said 10 be overcharged when an excess current 
is supplied to the battery. When the battery is overcharged. 
volatile gas is emitted from the plates. and electrolyte 
temperature rises. This temperature rise causes more rapid 
loss of water from the battery electrolyte. This watar loss and 
temperature rise will shorten the battery fie. If left unchecked, 
water loss and high temperature will damage the battery 
beyond repair. 


Because the motorcycle battery is constantly subjected to 
charging and discharging cycles, the water in the electrolyte is 
boiled off 


When the water is boiled off to the point where the plates 
become exposed, a white crystalline daposit forms. This pro- 
cess is called suffation (lead sulfate). 

The white crystalline lead sulfate, unlike the lead sulfate pro- 
duced by discharging, is difficult to revert to lead peroxide and 
lead. 

‘This causes damage to the battary and shortens the battery 
lite. This can occur not only when the electrolyte level is low 
but also when the battery is discharged for long periods. 
Remember that the elactrolyte level goes down when the 
water in the batrary evaporates. Always add distilled water, 
nat electrolyte. 


BATTERY 
CHARGER 


OXYGEN GAS 


NAKED PLATES 
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MAINTENANCE-FREE BATTERY 


‘Tha Maintenance-Free battery is a sealed battery that requires no electrolyte level inspection or periodic refilling. 


SAFETY VENT FILTER 


FILLER CAP. 


© PLATE 
SEPARATOR 


& PLATE 


Similar in design to the conventional battery, the MF battery produces hydrogen aná oxygen gas. However, tha plates are 
designed not to convert to lead completely. (This state of lead is called sponge lead.) 

When the battery is overcharged and the positive plates produce oxygen gas. the negativa plates are not completely con- 
verted to lead. There is no hydorogen gas is produced. 

The oxygen produced from the positive plate reacts with the active material (ieed on the negativa plete, and produces water. 
Therefore, the water does not need to he added to MF batteries. 


The MF batteries have safety valves; designed to open up when excessive gas is produced. The safety valves close end seal 
the battery again when the internal pressure returns to normal. A ceramic filter is placed over the safety valves to prevent any 
internal ignition of the gases produced, 


* Electrolyte Is poisonous. 
+ Explosive gas can vent out from a battery when it is overcharged. For this reason, keep an open flame or lit cigarette. 
away from a battery. 


Use the electrolyte container designated for the specific battery. 


CAUTION 
* The MF battery life depends largely on the proper amount of slectrolyte being added at the start af service. 


NOTE 


[ava nerchanging converonel end MF bates, They have different chergina components 
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MOTORCYCLES WITHOUT BATTERIES 


Some motorcycles do not have batteries in their electrical 
systams. These models power electrical component with the 
electricity generated by the alternator, which is regulated by 
an AC regulator. For components using transistors which re- 
quire DC current, a small rectifier ICD power unit) is used to 
rectify alternator signals to DC and feed DC current to these 
‘components, 


Voltage regulator. 

To pravide a stable current without using a battery. s high 
power output alternator that feeds sufficient current at low 
engine rpm is utilized. If the alternator continues supplying cur- 
rent as the engine rpm increases, the excessive current may. 
burn out light bulbs. 

To prevent this, the AC regulator maintains the output voltage. 
of the alternator in the specified rangs 

Some AC regulators have a protection circuit built into the 
alternator regulator circuit to prevent abrupt voltage increases 
on cold engine starts. 


The current generated fram the alternator flaws directly to tha. 
loads at voltage levels lower than the regulated voltage valu: 
As the engine rpm increases, the regulator detects the rise and 
directs current to thyristor, shorting the alternator output to 
ground, When the alternator voltage goes over the specified 
voltage, the regulator cuts off the excess voltage, maintaining 
a constant voltage output. 


DC voltage unit 

Although most electrical componants receive AC current, 
there are systems such as the engine cil warning system 
which require DC current to operate their transistors and LEDs. 


Therefore, a compact and light weight DC voltage unit 
regulates the AC current to these systems. 


There are systems and components used specifically for AC: 
alternating flash turn signals, whose front and rear signals 
flash altarnately, and AC horn which use electrical circuits and 
components dasigned for models without batteries. 


AC REGULATOR 


ALTERNATOR 


TO LOAD 


REGULATOR 
WITH PROTECTION CIRCUIT 


VOLTAGE (v) 


#4 UNREGULATED VOLTAGE 


t 
REGULATED VOLTAGE 


AC REGULATOR 


DC VOLTAGE UNIT 


LED LIGHTING CIRCUIT 


INDICATOR 


Gn—— 


| $ 


OIL WARNING 
LIGHT (LED) 


ALTERNATOR: 


SPEED 
SENSOR 


OiL LEVEL SWITCH 
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BATTERY REMOVAL/INSTALLATION 
REMOVAL 
Turm off the ignition switch 


Remova the terminal cover and disconnect the negative i-i 
battery cable first, and then disconnect the positive (+) cable. 


TERMINAL 
COVER 


POSITIVE =, NEGATIVE | 
(+) TERMINAL FC} TERMINAL 
ED 


* Disconnecting the positive (*1 cable first could causa an 


accidental direct short between tha two terminals when 
‘the tool disconnecting the terminal contacts the frame. 
The spark could ignite ar damage the battery. li 


BATTERY 


For conventional batteries, always disconnect the breather 
tube before removing battery. 


NOTE 


* Some electrolyte may remain in the breathar tube. 


jctrolyte away from your eyes or skin while 
disconnecting tha battery broether tube. 


INSTALLATION 


Be sure to route the breather tube properly on conventional 
batteries. 


19 electrolyte from the 
breather tubo because it can corrode components. 
+ Take care with the breather tube. Pay attention to the 
following point: 
— Connect the breather tube securely. 
— Follow the caution tabel and route the tube 
accordingly. 
— Avoid banding or squeezing the breather tube. Check 
that tha breather tube has not been bent or squeezed 
by the surrounding components. Failure to replace a 
bent or squeezed breather tube may lead to a pressure 
buildup that can cause the battery to explode. 


Place the battery into the frame. 
Secure the battery with the battery holder. 


CAUTION 


damage the battery case. 


To prevent shorting, always connect the positive {+ cable 
first. 


After installing the battery, coat the terminals with clean 
grease to prevent corrosion. 


22-8 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


BATTERIES/CHARGING/LIGHTING SYSTEM 


M M TRIES CHARGING /LIGHTING SYSTEM 
BATTERY TESTING/CHARGING 


BEFORE USING THE TESTER: 


+ Place the tester on a clean, flat and leval surface. 

+ Be sure the work area is well ventilated, clear of flammable 
materials, and free from heat, humidity, water or dust. 

+ Always take the battery to the work bench/test area — con- 
tinually moving of the tester or operation on an uneven sur- 
face may shorten its service life and reduce sensitivity over 
a period of time. 


NOTE 


* Always claar the work area of flammable materials such 
as gasoline, brake fluid, electrolyte, or cloth towels 
when operating tha tester, tha heat generated by the 
tester may cause a fire, 


BATTERY TESTING 


Use the following steps to remove the battery from the 
motorcycle: 

1} Disconnect the negative (-} terminal lead. 

2} Remava the battery holder. 

3] Remove the battery cover (when applicable} 

41 Disconnect the positive [+) terminal lead. 

5} Remove the battery breather tube (when applicable}. 

61 Pull out the battery. 

7) If necessary, clean the battery terminals. 


Securely connect the tester's positive (+) cable first — then 
connect the negativa (-1 cable. 


NOTE 


+ For accurate test results, be sure the tester's cables and 
‘clamps are in good working condition and thet a secure 
connection can be made at tha battery. B 


BATTERY 


Set the temperature switch to “HIGH” or "LOW" depending 
on tha ambient temperature. 


HIGH: 
60°F (15°C) or higher 
Low: 


EeecoooQo| °F 15°C) or tower 
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Push in the appropriate test button far three seconds and read 
tha condition of the battery on the meter. 


NOTE 

* Be sure you've selected the correct test button that cor- 
responds to the battery being tested — see the chart 
below. For the first check, DO NOT charga the battery 
before testing ~: tast it in an “as is" condition. 


eml 


00000090 


[Capacity | —3 Ah 3.5 Ah—5 Ah 5.5 ARS Ah. 


9.5 Ah- 18 AR 


16.8 Ah—30 Ah 


Type YB25L-C-1-2 | TB4L-8 — |vrat:2 | izu9-48-3 
YB3LA YBAL-B-Ca | YT4L-128 | vesiti-B 
YB5LB8 — |YrsL:2 | vae-8-cA 
YB5L-8-Ca | YTSL-128 | YBGA-A 


YBI2AL-A 
Y8124-8 
YB9-8-Ca 
YBIALAT 
YB14A-A2 


YBY6RA. 
HYBIGA-A 
YT12-12 

YTH12-128 
i YTH14-128 | 


YBISIL-A 
Y5O-N18LA 


CAUTION 


* To avoid damaging the tester, only test batteries with an 
amperage rating of less than 30 Ah. 

* Tester damage can result from overheating when: 

| — The test button is pushed in for more than three 
Seconds. 

— The testerís used without being allowed to cool for at 
least one minute when testing more than one battery. 


— Mara than ten consecutive tests are performed 
without allowing et least a 30-minute cool-down 
period. 


NOTE 

+ The result of a test on the meter scale is relative to the 
amp. hour rating of the battery. ANY BATTERY 
READING IN THE GREEN ZONE IS OK. Batteries shouid 
only be charged if they register in the YELLOW or RED 


EXAMPLE: Gold Wing batteries (Y5O-N18L-A, 18 AMP HOUR) 
using the 16.5—30 amp. haur setting may read in the GREEN 


RED 
[EX 


YELLOW 
eu 


GREEN 
11, +2, 431 


2one, but close to the YELLOW [charge) zone. As iong as the 
meter reads in the GREEN zone, the battery is OK. 


co) 


a] Deer] 


[EE EET 


Canem Ge EET Cox 

(sce [mem] owa) ^ [ions] 

Cem D Cru 

"No Goon Ds j [sodes |° 
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BATTERY CHARGING 


Bafors Operating The Charger 

* Be sure the area around the charger is well ventilated. clear 
af flammable materials, and free from heat, humidity, water 
and dust 

* Clean the battery terminals and position the battery as far 
away from the charger as the leads will permit 

* Do not placs batteries below the charger — gases from the 
battery may corrode and damage the charger 

* Do not place batteries on top of the charger, Be sure the air 
vents are not blockad 


Always clear the work area of flammable materials such 
e. brake fluid, electrolyte, or cloth towels 
ting the tester, or the heat generated by the 
taster may cause a fire. 


1. Turn the Power Switch to the OFF position. 


2, Set the Battery Amp. Hr. Selector Switch for the size of the 
battery being charged, 


3. Set the Timer to the position indicated by the Honda Battery 
Tester; RED-3, RED-2, or YELLOW-1. If you are charging a 
new battery, set the switch to the NEW BATT position. 


4. Attach the clamps to the battery terminals — RED to 
Positive, BLACK to Negative. 


Connect the battery cables only when the Pawer Switch is 
OFF, 


Connacting the cables with the Power Switch ON can 
produce a spark which could Ignite or explode the 
battery. 


5. Tum the Power Switch ta the ON position. 
6. When the timer reaches the “Trickle” position, the cherg- 
ing cycle is complete. Turn the Power Switch OFF and 


disconnect the clamps 


NOTE 


* The charges will automatically switch to the Trickle 
mode after the set charging time has elapsed. 


7. Retest the battery using the Honda Battery Tester and 
recharge if necessary using the above steps. 
NOTE 


* For accurate test results, lat the battery cool for at least 
| ten minutes or until gassing subsides after charging. — ' 
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van(fan)- sa - 1 I 


Amp. Hour Rating 


BATTERY AMP HR. 
SELECTOR SWITCH 


Set the appropriate amp. hour rating, 


NEW — TIMER 


BATT T 


7 RED 


YELLOW —- 
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CHARGING SYSTEM DESCRIPTION 


The charging system basically consists of the following 
‘components. 


REGULATOR: " 
RECTIFIER = BATTERY’ = 


Component name Function 1 
| Reguiatorirectitier © Č- Regulates voltage so that it stays within the specified range i 
a + Converts alternating current {AC} to direct current (DC). 
Alternator + A generator producing current (AC) end which is powered by engine revolution, 
Battery * Stores regulated DC current. ce - 
ALTERNATOR TYPES STATOR 


The ahernator consists of a rotor and a stator. 
The rotor consists of a flywheel made up of a series of 
magnets and is usually driven by the crankshaft. 

The stator consists of a series of soft iron poles arround which 
are wound coils of wire. 

When the engine starts, the rotor rotates with the crankshaft. 
Whan the outer for inner) core of the coil passes through the ES 
magnetic field, current is generated. This is called elec- 

tromagnetic induction, and other systems such as the ignition 
and AC lighting systems generates power under the same 
principie. 

In addition, the rotor acts a safely wheel on the crankshaft, 
smoothing out engine pulsations at low engine rpm. 


AE. 


Permanent Magnet Type 
This is the most common type of alternator with the stator 
placed inside the rotor. The permanent magnat is assembled 
on the inner walls of tha rotor. 

In general, the stator consists of several coils producing power 
for the charging, ignition and lighting systems. 

Current for charging the battery is generated by the charging 
cail. 
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Brushless Excited Field Coll Type 

The alternators previously mentioned are located within the 
engine. The alternator is exposed outside the engine because it 
is air cooled. In general, the rotor speed is multiplied by gears 
ar chains connected to the crankshaft. This type is the mast 
powerful among tha triple phase sftermators and is primarily 
used for power on large displacement motorcycles. 

Hs structure diffees fundamentally from the previous alternator 
in that it does not utilize a permanent magnet. Instead, the 
field coil magnetizes the rotor and generates power as the 
rotor passes the coil. 


Excited Field Coll Type With Brushes 

This type has a field coil placed inside the rotor. 

Current flows through the brushes to the field coil and elec- 
tromagnetically induces the rotor. This generator has a strong 
magnetic forca, large output, and is small and light weight. 


ALTERNATOR FUNCTION 


Single Phase Output Type 

Since this type uses only ona charging coil, the output voltage 
is single phase AC wave. 

The output frequency varies depending on the numbér of 
magnets on the rotor. 


The generator in the diagram on the right has two pairs of 
magnets, and its output has two cycles for every rotation of 
the rotor. 


The single phase output type has a fow output, and ite small 
size is best suited for engines of small displacement and a 
small electrical load. 


STATOR 


ROTOR 


iE OATS 
aren. i] | 


LS 


ALTERNATOR 


X CHARGING COIL 


SYMBOL 
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Triple Phase Output Type | TRIPLE PHASE AC WAVE 
This type consists of three coils connected to each other. pro- i 


ducing single phase alternating currents independently. The 
‘output of the alternator is thraa single phase AC wave forms 
where each is 120° out of phase with each other. 


poe 


SYMBOL J 


The symbol for this alternator has only three coils as in the 
diagram. The actual stator coil consists of several coils con- 
nected in series. 

The triple phase output type is used in angines of medium to. 
large displacement with large electrical loads. Depending on. 
how the coils are connected, there are two symbols for this 
type. Servicing is the same for both types. 


Most triple phase output types are used in electromagnetically 
induced type altemator, which has 3 permanent magnet on the CHARGING COIL 
rotor, The excited field coii type alternator feeds currant to the 
field coil to magnetize the rotor which then acts like a perma- 
nent magnet. The symbol for this type has a field coil slong 
with the charging coil 


FIELD COIL 


SYMBOL 


REGULATOR/RECTIFIER 


The regulator/rectifier uses semiconductors such as thyristors 
which radiate heat in operation. Thus these components use 
printed circuit boards which are resined onto an aluminum 
case. The aluminum case has many fins for better heat 
dissipation, 


As tha angine revolutions increase, the output voltage of the 
alternator also increases. The function of the ragulator/rec- 
tifier is to keep this AC output voltege within a certain range 
and to convert the AC output voltage to DC voltage — for 
Powering various components and charging the battery. 


‘Type of Regulatoc/Rectifiers 
Regulatar/ractifiers ara categorized as one of severa! types, 
based on its method of regulation and rectification. The chart 
below shows the different types of regulator/rectifiers. 


Rectification method Voltage feedback method Regulation method 
ingle phase Hallwave rectification | Internal voltage feedback 


--| SCR shorted 


Triple phase Full wave rectification Battery voltage feedback 


Since the input wave form is the same as the output wave 
form of the alternator, refer to the alternator section for the 
types of input wave form. 
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igla Phase, Half-Wave Rectifiers 


{Diode rectification method) 
This method uses only a diode to convert alternating current to. 
direct current. The diode allows current to flow in one direc- 
tion only. Thus when a single phase AC waveform flows 
‘through the diode the negative voltage of the waveform is cut 
off and the positive voltage drops slightly. As a result, the out- 
put consist af the positive half cycles of the input waveform. 
Thus the signat is said to have been rectified: because only half. 
cycles are utilized, this is called hatf-wave rectification. 


Single phase half wave rectifi 
smalt electrical loads. 


n is used in models with 


The single phase half wave rectifier utilizes two voltage feed- 
back methods. 


internal voltaga regulation method} 

The right circuit is the mast basic regulator circui 
Tha signal from the charging coil is half-wave rectified through 
diode D1, which is inside the regulator/rectifier circuit, and is 
then fed to the battery. 

Voltage is regulated by the voitage regulation circuit and the 
SCR tthyristor) 


As the engine rpm {rotation per minute) increases, the output 
of the alternator increases and that output is rectified by diode 
D2. This singnal then goes to the zener diode (ZD). Current 
flows in the normal direction of the zener diode but does not 
flow in the reverse direction until a certain amount of voltage is 
applied in the reverse direction. Then this voltage is reached, 
the zener diode abruptly conducts currant in the reverse direc 
tion. In this way, if the engine rpm increases and a certain 
voltage level is applied to the ZD, current is fed to the gate of 
SCR which then turns ON. 


When the SCR turns ON, the output from the alternator is 
shorted to ground through SCR. For this reason, if the ground 
wires of the regulator/rectifier are broken or poorly connected, 
the battery becomes overcharged 


For alternators with the charging/lighting coil combined 
{charging and lighting systems powerd by the seme coil, the 
headlight lighting system affects the performance of battery 
charging. Since the input of the lighting system is taken from. 
the charging coil, if the load of the lighting coil is not stabie, 
the charging of battery will be unstable, Te prevent this from 
happening, when the headlight are off, the output from the 
charging coil is connected to a resistor equivalent to the im- 
pedanca of the headlights. 

It is clear from above that if the lighting output linas are broken 
or shorted, or if the switch has contact problems, the charging 
system is adversely affected, 
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(Battery) 

This mathod is similar ro the method mentioned previously ex- 
cept that the voltage regulation is done after the signal is con- 
verted to DC at the input of the battery. Since this method 
regulates output voltage of alternator aftar it is rectified, its 
charging is precisely controlled 


In order to regulate the current going to the headlight, there is 
sometimes a resistor connected to the ground wire of the 
regulatar/rectifier through a switch. Since the charging coil 
powers the headlights as well, the headlight flickers and dims 
when the output of the charging coil is shorted to ground 
through the SCR. This happens because when the ground wire 
of the regulataritectifier is connected to ground, tha resistance 
AB becomes lass than AC, thus less current is diverted to the 
headlight. In order to keep current flowing to the headlight 
steadily. a resistor, whose value is greater than resistance bet- 
ween AC, is placed betwaan AD. 


ISCR switching regulation/AC regulator built in type} 
This type is used for models with small displacement engines. 
Unlike the type above, the SCR is used for switching and the 
ZD Gener diode} is used for voltage regulation 


The output of the alternator goes to the gate of SCR1 via the 
UC voltage regulator. When the voltage at the cathode of the 
SCR1 is less than the voltage at the gate, it is turned ON and 
thus SCRT conducts current to the battery. When AC output 
of the alternator changes from the positive to negative, the 
gate voltage of SCR1 becomes zero, hence turning OFF the 
SCH1 and cutting off the negative signal to the battery. 


The output voltage is regulated by the ZD 1 and the ZD2 which 
turns ON {and shorts to ground} when the output voltage of 
the charging coil increases beyond a specified value. 


The regulator may overcharge the battery if the ground wire is 
broken or if there are poor connections at the tesminals. 
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AC ragulator function: 

The AC regulator regulates the voltage to the headlight. Thus, 
no resistor is required. When the negative output of the charg- 
ing coil reaches a certain voltage, the AC regulator feeds cur- 
rent ta the gate of SCR2 and turns it ON. The SCR2 is shorted 
and a negative currant to the coil regulates its output voltage. 


Since the negative output voltage of the charging ceil is not 
used for charging the battery. the AC regulator has no affect 
‘on charging the battery. 


However, since when the negative output af the coil is cut off 
the headlight voltage is also cut off, the AC regulator regulates 
the output voltage to the headlight. 


Single Phase, Full-Wave Rectfiars 

This type is used on medium engine displacement models. 
Compared to the half-wave rectifier, the full-wave rectifier is 
mare efficient in using the alternator output for charging the 
battery. 


In order to convert the AC output of the alternator to DC, the 
diodes are arranged as in the right diagram, inside the 
regulatorirectifier. When the alternator is positive the current 
flows through D1 -» battery — D2 — and when the alternator is 
negative the current flows through D3 — battery — Då shown 
by the white arrow and black arrow respectively. 


In this way, the AC output of the alternator is converted to a 
DC waveform. This circuit is called the full-wave rectifier and 
is distinguished from the half-wave rectifier 


Similar to the single phase half-wave rectifier, the full-wave 
rectifier has a battery voltage feedback method and internat 
voltage feedback method. The circuit at right uses the battery 
voltage feedback method. 
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AC Regulator 

Most medium engine displacement motorcycles have indepen- 
dent lighting and charging coils. For these models, the lighting 
Coil has its own independant AC regulator. The regulator 
detects the AC voltage of the lighting coil inside the 
regulator/rectifier and shorts aut all excessive output. 


There are regulators which regulate both positive and negative 
outputs and anes which regulata negative output only. 


Since these regulators have lighting and charging coils that 
operate independently, aven if one of the coils does nat work, 
the other is not affected. 


le Phasa Full-Wave Rectifier 
This type is mainly used in medium and large engine displace 
ment models. The rectifier is connected directly 10 tha three 
phase alternator. This circuit has na fighting coil but instead, 
the battery feeds DC current to the lighting system. 


The rectified wavaform of tho triple phase AC output is more 
stable than the single phase AC type. 


Triple Phase Full-Wave Rectifiers With Fleld Coils 

‘This type regulates the alternator output by the current flow- 
ing through the fiald coil. The regulator/rectifier has a voltage 
regulator for the field coil. The voltage regulator detects the 
voltage at the battery and feeds current to the base of tran- 
sistor, turning it ON. When the transistor is ON, the battery 
feeds current through: ignition switch — field coil transistor 
— ground. The fied coil magnetizes the rotor, and the alter- 
nator generates power. 


When tha alternator reaches a certain voltage, the voltage 
regulater turns off the transistor and cuts off currant to the 
field coil, hence the alternator stops generating power. 
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The voltage regulation is performed by a high trecuency 
ON:OFF cycle of the alternator. When the DC voltage of the 
output waveform is measured by a voltmeter, a value smaller 
than the peak voltage is measured 


A broken wire in the field coil in this type of system will resutt 
in msufficiont charging of alternator. ff the ground wire of the. 


field coil wire is shorted to ground (transistor shorted, the bat- 
tery will be overcharged. 


CHARGING SYSTEM INSPECTION 
LEAK TEST 


‘Tum off the ignition switch, and disconnect the ground (-) 
cable from the battery. 


Connect an ammeter between negative (-) terminal and 
ground cable. 


With the Ignition switch off, measure the leakage currant, 


NOTE 


+ When measuring current using a tester, set it to a large 
range, and then bring it down the range to an appropriata 
level. Current flow larger than the range selected may 
blow out the fuse in the testar. 

* While measuring current, do not tum the ignition on. A 
sudden surge of current may blow out the fuse in the 
tester 


It current laakaga excaods the standard value, a shorted circuit 
is likely to exist. 


Locate the short by disconnecting connections one by one and 
measuring the current. 


CHARGING VOLTAGE INSPECTION 


NOTE 


* Be sure that the battery is fully charged before perform- 
ing this test. The amount of current flaw may change 
abruptly if not sufficiently charged. i 
— For MF battery; use a battery whose voltage betwaen | 

its terminals is greater than 13.0 V. 
| — For conventional battery, use battery whose specific 
gravity is greater than 1.27 (20°C/68 Fh. 

* When the engine is started using the startar motor, a 
large amount of current may flow from the battery tem- 
porarity. Use the kick starter to start the engine tor 
models equipped with both a starter motor and a kick 

| starter. 


GROUND CABLE 
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After warming up the engine, replace the battery with a fully 
charged battery. 


DIGITAL MULTITESTER x 


s 


V AMMETER 
Connect a mulkester between the batery temas. e 
z FEl 
DIGITAL MULTITESTER 074110020000 ) Soe 
TERMINALS 
Connect an ammeter between the terminale of the main fuse. é ZA 
i Lane 
7 W Ge probes um connected in reverse od the 
i tegitered coront Rov diccion when chang and sid ise 
discharging the battery wil ba reversed as wall Holes To 
tho Model Specie manual tor proper somnaston of he 
multitester. e 
CONNECTOR 
+ Use an ohmmeter that registers both positive and RECONNECT FUSE 


negative current flow. An ammetar which registers in 
only one direction will measure OA for discharging. ` 


NOTE 


+ Be careful not to shart any wires 

* Although the current could be measured when the am- 
meter is connected between the battery positive ter- 
minal and the positive cable, a sudden surge of current 

j to the starter motor could damage the ammeter. Always 

use the kick starter to start the engine. 

* Always turn the ignition off when conducting the test. 
Disconnecting the ammeter or wires when current is 
flowing may damage the ammeter. 


For models with no 
tachometer. 


tachometer, connect an engine 


Turn the headlight ON {Hi beam) and start the engine. 
Gradually increase the engine speed and measure the charging 
voltage at the specified rpm. 


NOTE 


+ If the charging currant and voltage measurements are | 
normal when the battery is replaced with a new battery. 
it is likely that the original battery's effective life span | 

! has passed. | 


1 TERMINALS, 


AMMETER 


| 


\ 


RELAY 
SWITCH 


22 -20 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


BATTERIES/CHARGING/LIGHTING SYSTEM 


For the following conditions, the problem is mast likely related 
to the charging system. Follow the steps in the trouble- 
shooting chart. 


Q} Charging voltage fails to increase beyond battery terminai 
voltage and charging current is in the discharging direction. 

{Ð Both charging voltage and current greatly exceed the stan- 
dard value. 


For conditions other than the ones mentioned above, the pro- 

blem is most likely associated with an area other than the 

charging system, conduct the following inspection and follow 

the troubleshooting chart. 

@ Standard charging voltage/current is reached when the 
engine rpm exceeds the specified rpm. 

^ Excessive electric load due to tha use of light bulbs beyond 
the specified rating. 

* The replacement battery is old or underrated. 

(9) Charging voltage normal but charging current abnormal 

* The replacement battery is old or underrated. 

+ The battery used was undercharged or overcharged. 

+ Blown aut ammeter fuse. 

+ Incorrect connection of ammeter. 

(8) Charging current r.ormal but charging voltage abnormal 

* Blown out voltmeter fuse. {Check for faulty fuse by O 2 
adjustment) 


REGULATOR/RECTIFIER INSPECTION REGULATORRECTIFIER 


Service according to the troubleshooting chart. 

Since the regulatarirectifier is an electrical component using 
semiconductor devices, the component itself is not serviced. 
Instead, the connector on the regulator/rectifier is checked. 


Inspect the regulator/rectifier at the terminals of each 
connector. 


4 
REGULATOR/RECTIFIER CONNECTOR 
(WIRE HARNESS SIDE) 


REGULATOR/RECTIFICR CONNECTOR 
(WIRE HARNESS SIDE) 


REGULATORRECTIFIER. 
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pae behesha deat ainainen ahve XL VERUM D 


ftems (wire colors) 


Inspection 


Battery wireired!white or red) 


Creck thot thore is voltage Between battery ne (Fland ground Tra 


irefer to Model Specific manuali 


Ground wire treen) Check continuity between ground and frame. — 
Voltage detection lina (black) Check that there is battery voltage between voltage detection line (+) and 
dexternal voltage detection type} ground wire when the ignition is ON. i 

Charging coil wire ‘Check thet the resistance of the coil is within the specified range. 


Charging lighting coil wire 


Check that the resistance of the ci 


is within the specified range. (Bacausa 
{refer to Model Specific manuali the lighting system effects the resistence value, follow the steps below.) 


For the charging/lighting coil icharging and lighting shared by 
a single coil}, disconnect the output connector when measur- 
ing resistance. The headlight resistance will be includad in the. 
ahmmeter measurement it the connector is nat disconnected. 
üF the headlight connecter is connected, the measured 
resistance will be smaller, because the resistance of the 
headlight is connected in parallet.) 


* For lighting systams whose headlight connector is con- 
nected ta a resistor when the headlight is turned OFF, either 
disconnect the handlebar switch connector cr disconnect 
the lighting output line of the alternator. (Refer to diagram 
at right.) 


* For lighting systems that have a headlight ON and OFF 
Switch, just tum off the headlight switch. [Refer to diagram 
at right. 


+ Disconnect the auto-bystarter connector if applicable. (See 
diagram at right.) 


If there is an abnormality in the diagnosis above, check the 
following: 

* Battery wire -> Broken wire harness irepair or replaced 
* Ground wire — Broken wire harness irepair ar replace 
* Charging coil wire (charging/lighting coil wire? 

— Check the charging coil (charging/lighting 

coil) of the ehernaror. 

W the resistance value of the altemator is normal (ie the 
resistance value measured by the above method is different 
from the alternator resistance), check for a brokan or shorted 
wire harness between the regulator/rectifier and alternator or 
for poor connection at alternator connector. 
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UNIT INSPECTION RECTIFIER 

Provided that all inspections on the wire harness side are nor- 
mal and there are no loose connections at the regulatorirec- 
fier connector, inspect the regulatorirectifies unit by measur- j 
ing the resistance between the terminals. (Refer to Model | 
Specific manual for specific data.) 


NOTE 


+ Resistance value will not be accurate if the probes touch 
your fingers. 
Í + Use the following recommended multitester. 
+ Using another manufacturer's equipment may nat allow 
you to obtain the specified values. This is due ta the 
| characteristic of semiconductors, which have different 
rasistance values depending on the applied voltage. 


SPECIFIC MULTITESTER- 
— 07411— 0020900 (KOWA Digital type) 
— KS - AHM — 32—003 (KOWA Digital type; USA only) 
= 073080020001 {SANWA Analogue type) 
— TH—5H IKOWA Analogue type} 

* Select the following range. 
SANWA Taster: kü 
KOWA Taster: x 1000 


j* An old, weak multitester battery could cause inaccurate | 
raadings. Check the battery if the multitester registers 
incorrectly. 

+ When using the Kowa mulütestar, remember that all 
readings should be multiplied by 100. 


Replace the regulator/rectifier unit if the resistance value be- 
tween the terminals is abnormal 


HEADLIGHT VOLTAGE INSPECTION 


Reguistor/Rectifior With Built-in AC Regulator: 
For a regulatoritectifier with a built-in AC regulator, measure 
the headlight lighting voltage. 


CAUTION 
7 Failure to measure the headlight voltage may lead to | 
electrical damage of lighting components. 3 HEADLIGHT 


If the model is not equipped with a tachometer, connect an 
engine tachometer. 


Remove tha headlight and start the engine. 

Turn the headlight on Hi-beam. 

With the headlight wires still connected, measure the 
headlight lighting voltage between the terminals connected to 


blue (+ and green {=} wires. 


Gradually increase the engine speed and read the voltage at 
the specified rpm. 


Retar to Model Specific manual for service data. 
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Select the AC range on your muhitester. [AC current flows to 
the headlight. 

Use the specified multitester. The measured headlight- 
regulated voitage may vary depending on the multitester used 
because af the characteristics of the output waveform. 


SPECIFIC MULTITESTER: 

— 074110020000 (KOWA Digital type} 

— KS—AHM— 32-003 (KOWA Digital typa; USA only) 
— 973080020001 ISANWA Analogue type} 

— TH—8H IKOWA Analogue typel 


Rosistor Inspection. 
For models with headlight resistor or an auto bystarter, 
measure the resistance of the resistor. 


AC Regulator Typ: 


RESISTOR 
NOTE 


* This section explains tha inspection procedures for 
models which have an independent lighting coil power- 
ing the headlight system. 

+ For models with combined lighting and charging coil, 
refer to the regulatorirectifier inspection section. 


HEADLIGHT WIRES. 


For models not equipped with tachameter, connect e 
tachometer 


Remove the headlight as shown, start the engine, and switch 
the headlight on Hi-beam. 


With the headlight wires connected, measure the headlight 
lighting valage between the blue f+) and green (-) wire 
terminals. 


Increase the engine speed gradually and read the voltage at the 
specified engine rpm. Refer to the Model Specific manuel for 
service data. 


Select the AC range on your multitester. (AC current flows to 
the headlight) 

Use the specified mulütester. The measured headlight- 
regulated voltage may vary depending on the maltitester used 
because of the characteristics of the output waveform. 


SPECIFIC MULTITESTER: 

— 07411— 0020000 (KOWA Digital type) 

— KS—AHM—32— 003 (KOWA Digital type: USA only} 
— 07308—0020001 iSANWA Analogue type} 

— TH—5H (KOWA Analogue type) 
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+ If the headlight lighting voltage is abnormally high, check 
the alternator connector and the alternator unit, 
It there is no headlight lighting voltage, check the following 
areas, 
* Loose of poor contact at a connection in the lighting 
circuit. 
+ Continuity test for dimmer switch. 
* AC regulator. 
* Lighting coil in the alternator. 


AC REGULATOR INSPECTION 


Alter checking that tha connectors have no loose or poor con- 
nections, inspect the alternator unit by measuring the 
resistance between the terminals, (Refer to the Model Specific 
manual for service data.1 


NOTE 


* Resistance value will not be accurate if the probes touch 
your fingers. 

+ Use the following recommended multitester. 

* Using another manufacturer's equipment may not allow 
you to obtain the specified values. This is due to the 
characteristic of semiconductors, which have different 
resistance values depending on the applied voltage. — . 


| SPECIFIC MuLTITESTER: 
— 07411—0020000 (KOWA Digita! type} y 

— KS—AHM—32—003 [KOWA Digital type: USA only} 
— 07308—0020001 (SANWA Analogue type) 
— TH—5H (KOWA Analogue type! 

+ Select the following range. 
SANWA Tester kì 
KOWA Tester: — x 1002 

+ An old, weak multitester battery could cause inaccurate 
readings. Check the battery if the multitester registers 
incorrectly. 

+ When using the Kowa multitester, remember that all 
readings should be multiplied by 100. 


If the resistanca between the terminals is out of standard 
value, replace the regulator with a new one. 


BATTERIES/CHARGING/LIGHTING SYSTEM 


AC REGULATOR 
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ALTERNATOR 


CHARGING (CHARGING/LIGHTING) COIL 
INSPECTION 


NOTE 
[ It is not necessary to remove the alternator from the | 


Disconnect the aiternator connector and check continuity be- 
tween the wires. 


{A} For single phase coils whose end is grounded, measure the 
resistance between output line and ground. (If the 
measurad value is not correct, check the continuity be- 
Tween stator ground wire and ground, and between 
ground wire of alternator cover and ground. 


58) 


For coils with two output lines, measure resistance be- 
Twean tha two lines. Check that there is no continuity bet- 
wean engine ground and the output lines, 


{C] For single phase, combined charging/ighting coils, 
measure the resistance at the charging output line and at 
lighting output line. 

{DI For three phase coils, measure resistance between each 
‘output line, and check that there is no continuity between 
each output line and ground. 


I tha resistanca values ore much larger (%) than the specified 
value, replace the stator. 


ff measurements are only slightly off the specified value, the 
stator may nat need to be replacad. 


Check other areas and decide if replacement is required. 
STATOR REMOVAL 
Remove sltemator cover. Watch for ail spilling out. 


Hold the flywheel rotor with a holder and remove rotor bolt. 


UNIVERSAL HOLDER 
ROTOR HOLDER 


07725— 0030000 or 
977250040000 


CAUTION 
* Choose the rorrect holder. Using the wrong too! may | 


damage components. Refer to the Model Specific 
manual for the correct holder. 
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Insert flywheel puller into the rotor and remove the rotor. 


FLYWHEEL PULLER 
ROTOR PULLER 


07733—0010000 or 
07733— 0020001 


To remove the rotor, screw in the attachment, hold it securely 
with a wrench, and then screw in the puller shaft. 


CAUTION 


BATTERIES/CHARGING/LIGHTING SYSTEM 


ATTACHMENT ] 


+ Strong hammering on the puller shaft may damage the 
rotor. 

* Always use a holder and a puller to remove the rotor. Do. 
ot try to remove the rotor by hammering directly on it. 
‘The crankshaft or components could be damaged. | 


Remove the woodruff key with care not to lose it 


STATOR REMOVAL 

Disconnect the alternator connector. 

Remove tha bolt or screw on the alternator cover or engine. 
Remova the stator. 


Stator bolts are often secured with locking agents. For this 
reason, use an impact driver. 


WOODRUFF KEY 


7 


& 


CRANKSHAFT 


STATOR BOLTS 


STATOR 
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STATOR INSTALLATION 


Note the direction af stator, and install the stator on the 
crankcase. 

Apply a lacking agent to tha bolt (or screw) threads and 
tighten it to the specified torque. 


CAUTION 


7 M the stator bolt becomes loose, it may come into con- | 
tact with the rotor and cause damage. 


Route the stator wire correctly on the crankcase caver, 

NOTE 

^ Route tha stator wire so that it does not come into con- - 
tact with the rotor. 

+ If there is a wire clamp or clip. secure the wire with it. | 


* Apply sealant to the grommet groove to prevent oil or | 
water leakage 


ROTOR INSTALLATION 
Clean the tapered portion of the crankshaft. 


If the rotor is installed with dust or dirt on the taper, the taper 
‘will not make secure contact with the rotor and there will be 
oxcessive force on the woodruff key. 


Insert the woodruff key into the key groove in the crankshaft. 


Set the rotor groove to the woodruff key and install the rotor 
on the crankshaft. 


Tighten the rotor bolt loc nut) with your fingers. 


CAUTION 
* Before installing the rotor, check that no nuts or bolts are 
magnatically attached to the rotor. Installing the rotor 
with anything attached to it could damage the stator 
call 


Hold tho flywheal rotor with a holder and tighten the bolt (nut) 
to the specified torque. 


STATOR 


STATOR 


WOODRUFF KEY 


TAPER 
CRANKSHAFT 


HOLDER (Use the same holder used 
to remove rotor bolt) 
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Before bolting on the crankcase cover, check that the wires 
are not pinched. 


Install the crankcase cover onto the engine. 


CAUTION 


* Use tha crankcase (white metallic) ground bolt te ensure 
continuity between the engine and crankcase cover. {All 
other crankcase bolts are black.) The white bolt must be 
grounded properly to allow the elactrical system to : 


NOTE 


+ For reassembly, install the white metalic boit in the case 
hole with the unpainted seating surface 


"Wire should not be pinched ——— 1 


WHITE METALLIC BOLT 
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SERVICE INFORMATION 


GENERAL 


Follow the steps described in the troubleshooting flow chart when servicing the ignition system. 

* The CDI unit and transistorized ignition system use an electrically controlled ignition timing system. 
No adjustments can be made to the ignition timing. 

$ For multi-eylinder engines. a rough diagnosis can be made by idantifying the cylinder whose spark timing is incorrect. 

$ The CDI unit and the transistarized unit may be damaged if dropped. Also, if the connector is disconnected when currentis 
flowing, the excessive voltage may damage the unit. Always turn off the ignition switch before servicing, 

© A faulty ignition system is often related to poorly connected connectors. Check those connections before proceeding, 

* Far models with an electric starter, make sure the battery is adequately charged. Using the starter motor with a weak bet 
Tery results in a slower engine cranking speed as welt as a weak spark at the spark plugs. 

© Use spark plugs af the correct heat range. Using spark plugs with an incorrect heat range can damage the engine. 
Refer to chapter 2 for servicing spark plugs 


TROUBLESHOOTING 


The diagnostic steps presented here are general methods of troubleshooting the CDI and transistorized units. 


The steps and methods used in diagnosing may differ depending on each model. Refer to the Model Specific service manual 
for details concerning the ignition system 


No spark at spark plugs. (CDI uniti 


Replace with known good spark plugs. conduct 
the spark plug test. 


SPARK —— - Fautty plugs. 


r 
NO SPARK 


Check for poorly connected or loose spark plug 
wires. If loose, screw spark plug cap securely in- + 
to the spark plug wire. 


NO SPARK 
“Check for loose ar poorly connected CDI unit 
Correct it and conduct the spark plug test again. | 


SPARK ——e- + Loose wires. 


[— SPARK- —À - Poorly connected CDt unit connector. 


NO SPARK 


l 


cont'd 
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conca 


Disconnect CDI unit connector and check 
related circuit at the connector. 
Measure resistance of the secondary coil (see 


L NORMAL» Check the CDI unit performance with "FULL. 
TRICDI" tester (except USA. 


page 23-131 E pasiene UR 


ua. NORMAL ABNORMAL 
hae Dest a Lat 1 + Fauny ÈDI unit 
Check components individually t 
Compare results with the measured value Check ignition coil using "FULL-TRICDf" tester 
above (except USA) 

"i me T 

NORMAL (lf measurements differ} ABNORMAL. NO SPARK 
ISame measure- 
- Poorly connected component connector.  mentst + Faulty tÈ shorted) ignition coil 
7 Broken wire harness between urit and + 
component. + Faulty related components. 


No spark at all plugs. (Faulty Input system) «Transistorized ignition system» 


If there is no spark at all plugs, the problem could be at the input of the ignition system Ipulse generator, power supply circuit 
of the unit, spark unit. 


arte eee 
Check for loose or poorly connected spark unit 
connector. cate ji ABNORMAL —s- Poorly connected connector. 


o 
NORMAL 
+ 


Check if battery voltage is measured between 
input line {for the battery) and ground wire of the 
spark unit with the ignition switch ON and the 
engine stop switch at RUN. 
Lenemesin switch et AUN Er 


BATTERY VOLTAGE MEASURED 


[—NO VOLTAGE—»+ Faulty ignition switch or engine stop switch. 
+ Broken wire harness 


"Measure pulse generator resistence at the con. + ABNORMAL —»[ Check the pulse generator Isse page 23-16) 
i nectar. == 1 


pad NORMAL ABNORMAL 
NORMAL 


$T 


+ Faulty pulse. 


[Check the spark unit using "FULL-TRICDY" generator. 
tester {except USA). + Loose of poorty connected connactors. 
i a) Ni m ei + Broken wire between pulse generator and unit 


ABNORMAL 


+ Faulty spark unit. 
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No spark at either ignition group. «Multi-cylinder wansistorized ignition system» 

+ Hfthere is no spark at elthar group, the problem is suspected in the primary coil side of the ignition system. ti.e. ignition coil 
vnit and ignition coil circuit.], Howaver for models with several spark units where each fires its own group, faulty input 
components are suspected. Check input components described on the previous page. 

* Ignition group is determined by the type of engine. Refer to Model Specific manual for details. 


“act ak les Re Good Wit Disconnect ignition Gol and check the coii Ino 
Conduct spark tesi an the good Tuition col span | Dee 
ES ge 2912), 00 


ee, 
Pee NORMAL ASNORMAL 
Y 
[No spark at ether group) + Poorly ontact of + Fauhy nition col 
primary ea wie, 
A Ee ouro 
Measure restango ot telgnon primav canat] OUTO L. pgo contact or primary cel wre 
[ the spark unt sonnestor 
park unt commenter. __JS'YatuE Broken mite between inion cul and unit 
NORMAL 
t a fre ei — a 
Fe eai Nici im peace T OUT OF | Measure the resistance of the pulse generator 
Mestre fecon ofthe ire anereterst the |. «| sett tice page Co. 
EZT pattie | Cotar wih otia satis 


I 
NORMAL ABNORMAL 


~ Loose of poorly core + Feutty bulsa 
NORMAL rected connectors. generator 
+ Broken wire be- 
een pulse 
generato: and unit 


t 
Check performance of spark unit with “FULL- 
TRICDI” tester (except U.S.A.) isee page ;—ABNORMAL—e= Faulty spark unit. 


2307 | 


No spark at one plug. {Trouble in secondary coil side} <Mubti-cyfinder tronsistori ion systom> 

* For models with independent coils for each cylinder, the problem is suspected on the primary coil side. Refer to the above 
flow chart, {No spark at either ignition group) 

+ For double ignition coil fone coil igniting two spark plugs), faulty spark plug is most fikely 


Replace (suspected bad spark plugs) with 
known good spark plugs, conduct spark plug | ——-SPARK——®- Original spark plug no qood. 
rest. 


NO SPARK 


fur the spark plug cep on and measure 
resistance of ignition secondary coil 


NORMAL—e[ Conduct spark test on good ignition coil. — 


isee page 23-124 pete ea ow E 
tj KORR ET NC ee ee SPARK 
OUT OF STANDARD VALUE 

Remove the spark plug cap or spark plug wire, OUT OF 
and measure the resistance of the ignition — STANDARD Faulty ignition coit. 
sacondary coil VALUE 

ry T : 

NORMAL 


* 
* Poor contact of spark plug wire 
+ Faulty spark plug wire or faulty spark plug cap. 
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SYSTEM DESCRIPTIONS 


Mast matorcvcles use electrically controlled ignition systems. These ignition systems can be divided into two types, denen- 
ding an haw they operate. 

Namaly, thera is the CDI and the transistorized type. Although their function is the seme, the way they operate is different. In 
order to service these systems, one neads ta undarstand their basic operation. Since both control their ignition-system cum- 
ponents electrically, there is no mechanical wear, and periodic maintenance and adjustment is unnecessary. 


CDI 


The term CDI is on abbreviation for “Capacitive Discharge Ignition.” The CDI produces quick and stable secondary veltaga 
and is resistant to spark plug fouling. It is alsa designee to increase its secondary voltage as rpm incraases. The CDI is used 
mainly on small engine displacement modets. 


Operating Principles n7 GNTONENSNESTOPSWHCR 
(AL tle alerte rou tii cur be bed In tha alid DE ZA WioDE  CAPAGHON 
nou forener coih. This curent IACI fede CD | Lod 

voltageaf 100. 409 vats. This AC curent is hall wave re ivwawab con 


unit, EN elle 
(E 1 ale) + 
When the engine is turned off, the current induced by the ex- | | ie] 3 + 
cotunir THYRISTOR j 
the triggar circuit which, in turn. fads current to the gate of >t 
Sen » i 
©) ml | 
Ee b 
PULSE GENERATOR QR" ae mos | 
Current COL v 
When the SCR is turned ON, tha capacitor discharges current SPARK PLUG WIRE 


SPARK PLUG 
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Principle of Ignition Timing Advance 


Another functian af the electrically controllad ignition system is that the ignition timing advance (or retardl is controlled elac. 
tically. This system requires no mechanical advance and has no mechanical wear. The overall design eliminates periodic ad. 
justments and maintenance 


This section explains the operating principles of the ignition timing advanve. The ignition timing retard system operates under 
the same principles: 


The trigger circuit consists of 2 wave A and wave B generating circuit which converts the output from the pulse generator to 
wave forms A and B, and an ignition timing selector circuit. 


CDI UNIT 
" DIODE CAPACITOR 
EXCITER 1 
co t IGNITION COIL 
PULSE IGNITION TIMING 
GENERATOR DETERMINATION + 
GATE CIRCUIT CIRCUIT 


The pulse generator produces positive and negative voltage 
pulsas when the rotor reluctor crosses the generator. 


ROTOR PULSE GENERATOR 


oill edl en 


OUTPUT PULSE OF PULSE GENERATOR 
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The output from the pulse generator is converted inta basic 
waves A and B. 


Basic wave A is unaffected by engine speed and remains 
constant. 


Basic wave B changes its gradient as the engme spaad in- 
creases as shown in the right graph 


The ignition timing determination circuit sends current to the 
gate of SCR when a negative voltage pulse trom the pulse 
generator is input to the determination circuit or when the 
wave A becomes greater than wave B. The current to the gate 
‘of SCR turns on the SCA and ignites the spark. 


Since wave A remains constant and wave B changes its 
waveform, as the engine rotation increases, wave B becomes 
smaller than wave A. As the engine speed increases, the tim- 
ing at which wave A becomes greater than wave B advances. 
When the engine speed increases above N4, ignition timing no 
longer advances because basic wave A is not inclined. 


At N1, wave Bis larger than wave A and thus ignition timing is 
determined by tha negativa voltage pulse from the pulse 
generator 


23-6 


PULSE GENERATOR OUTPUT i 


IGNITION THING 
DETERMNATION 
CIRCUIT OUTPUT, 


Lice 


SCR GATE INPUT 
IGNITION TINGI] 


ANGLE 


Ta Ta Ts Ts 
CRANKSHAFT] 


35° 
Eoc) 


m 
ra 
Etoc 
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DC-CDI 


The DC-CDi ignition system is basically a CDI system except that the battery is used for the source. The DC CDI control unit 
includes a DC-DC convarter which amplifies the battery voltage to about 220 V, which is then stored in the capacitor. Except 
for the DC-DC converter, the DC-CDI contro! unit is identical to the CDI unit. Compared to conventional exciter coil-powered 
COI, the DC-CDI provides greater spark energy at low rpm since the power source is stable battery energy. 


cot UNIT IGNITION coi. 
r CAPACITOR 
i [eee pie 
] CONVERTER d ! 
| | elg SPARK 
| E PR 
TRIGGER | 
BATTERY | | 
- $ l | 
PULSE = T F 
GENERATOR 
TRANSISTORIZED IGNITION SYSTEM PULSE IGNITION. ENGINE STOP 
GENERATOR Colt. SWITCH 
The transatoized ignition system also ties he batary, but 
it lgnton operation works different 
Since tho duration of me tha spark lug figs is longer than 
that of the CDI, a larger ignition system is well suited for large tene 


displacement engines. 


Sumo f 


SÉARK TRANSISTOR 


"i 1 [5s | 
UNIT + i 
Operating Principles 


Tha battery feeds current to the ignition primary coil vie the ig- PRIMARY COIL 
nition switch and engine stop switch when the transistor in- CURRENT 

side the spark unit is turned ON. This current is tumed off 
when the transistor is OFF. 


When the engine is turned on, the pulse signal fram the pulsa. 
generator is fed to the ignition timing control circuit. The igni- 
tion timing control circuit determines the ignition timing based 
on the pulse signal and sends current to the base of transistor. 


After current pulse flows through the primary coll, the tran- 
sistor is turned OFF and current is cut off to the coi. At that 
moment, an induced voltage on the secondary coil ignitas the 
spark plugs. i 
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As the engine speed increases, the duration of current flow 1 
through the primary coil becomes shorter and thus the second- faea arai ea m 

ary coil voltage does not go high enough. For this reason, the I 
ignition timing control circuit controls the duration of current i 


flow through the ignition primary coil. IGNITION PRIMARY f 1 
COIL VOLTAGE. 


| 
IGNITION SECONDARY I M —— 


‘COIL VOLTAGE 


SPARK 


DIGITALLY CONTROLLED TRANSISTORIZED IGNITION SYSTEM 


This system digitally controls the ignition timing by a microcomputer inside the spark unit and calculates the ideal ignition tim- 
ing at all engine spaeds. It also has a fail-safe mechanism which cuts off power to the ignition coil in case the ignition timing 
becomes abnormal 


‘The control unit consists of a distributor, a signal receiver, which processes the pulse signals from the pulse generator, and a 
microcomputer which has a memory and an arithmetic unit. 


The pulse generator rotor has reluctors which are irregularily spaced. When these reluctors move past tha generator, pulses 
ara fed to the spark unit. The number of reluctors and tha angle between each reluctor differ depending on the number of 
cylinders and their arrangement. The circuit below is the ignition system of a 90° V-type 2 cylinder engine. 


DAs the engine starts, a pulse signal from the pulse generator is sent to the spark unit. 

@ The signal receiver converts the pulso signal to a digital signel and it is fed to the microcomputer. 

@ Aa the microcomputer receives the digital signal. it processes signals containing information on the crankshaft angie and 
engine speed: The microcomputer then reads the information on ignition timing, which is based on the engine speed, from 
its memory, and determines the ignition timing. Then. the microcomputer sends currant to the base. 

@ As the current from the microcomputer flows to the base of transistor, the transistor is turned ON, and ignites the spark 
plug, identical to the transistorized ignition system. 


ENGINE 
PULSE GENERATOR STOP eames IGNITION SWITCH 


7 1 
| 


BATTERY = 


SIGNAL 
RECEIVER 


IGNITION 
col 


PULSE 


PULSE aa SPARK PLUG 


t 
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SPARK PLUG 


Due to the high voltage generated at the ignition coil, sparks 
jump across the center elactrade and side electrode of the 
spark plug and ignite the fuel mixtura in tha combustion 
chamber, 


Use spark plugs of the proper size and heat range appropriate 
for the engine, or the engine will not perform to its full poten- 
tial and damage to the engine may occur. 


Spark plug heat range. 
As the spark plug is constantly exposed to the engine combus- 
tion gas, it is necessary to dissipate hest in order to keep the 
spark plug at a certain temperature at which carbon deposits 
are burned off 
The capacity of dissipating the heat is called “heating value" 
or the heat range. 
It is important to install the spark plug of the proper heating 
value, because the combustion gas temperature varies accord- 
ing to the engine type and driving conditions. 
+ Hot type ..... Heat is dissipated slowly. 
+ Cold type ..... Heat is dissipated quickly. 
* Heating value is indicated by a number; 

Smaller number ..... Hotter type 

Larger number ...... Colder type 


If an improper cold type spark plug is installed, the sparks do 
not jump across the electrades as easily or it may contaminate 
the plug with oil/gasoline. 

M an improper hot type is installed, it causes overheating or 
preignition and may result in melted elactrodes and/or a hole in 
the piston. 

Optional spark plugs are often listed for the Honda 
motorcycles. 

Replace the plug with the optional one whenever the heating 
value of the original plug does not comply with the driving 
conditions. 


There are several types of spark plugs, grouped according to 
the heating value, thread diameter and construction, as shawn 
below. 


Heat dissipation 


«Spark plugs of each heating value, or heat range, 
based on heat dissipation> 
= 


a 


HOT TYPE +» COLD TYPE 


Heat range of hot type and cold type 


DE 

H Seli-cleaning 
2 j zone 
EMI 

HB costes hest rang 

a EL e 

å 


Driving speed (km/h) = 


NGK plug 
7 Pecan pci) were trem [EEs | [ie then vere TE amm rte | Sian 
Fe Rosso spk piva | & — 2 2m | 20 L Spec phu Pobre 
Ho o Sa rosvoa $T cot rest Bcc | dates thn me 
| i ETAT ere | ev? am 
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ee ammħŘħŮōňĂňII 


SPARK TEST 


Remove spark plugs fram the cylinder head and connect spark 
plugs to the plug caps. 


Ground the spark plug to the cylinder head and turn the igni- 
tion ON. Check if a good spark occurs while cranking the 
engine with the starter 


A high voltage spark will appear at the gap ef the spark plug. 


Avoid touching the spark plug to pravent electric shock. 


SPARK PLUG 


i 


For multi-cylinder engines, remove spark plug from each 
cylinder. 

For some models with the CDI system, there is a circuit within 
the CDI unit dasigned to turns off the spark at law cranking 
speeds ibelow 200—500 rpmi. In this case, Jeave the spark 
plug in the cylinder head and try the spark test with known 
good spark plug. 

Some CDI units are designed to turn off the spark when tho. 
transmission is at neutral or reverse position. 


If the plug fires, the spark plug is good. 
Nate that the plug is more difficult to fire in danse air than in 
normal atmospheric conditions. 

Thus, even though spark occurs under normal stmospheri 
conditions, it may not occur in the compressed cylinder 
environment, 


For this reason, you should check that tha secondary coil has 
sufficient voltaga by following the procedure that follows. 
Attach a spark plug adaptor. Ground the black wire to the 
engine and conduct the spark plug test. 

H there is a spark across the gap in the adaptor, the ignition 
coil is good. 


SPARK ADAPTOR 070K -0010100 


(Except USA} 


If spark occurs across the spark plug gap, but no spark occurs. 
with the adaptar on, the secondary coil voitage is insufficient. 
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IGNITION TIMING 1 


Warm up the engine. 


Connect timing light to the spark plug wire. 


For models with no tachometer, connect an engine 


tachometer. 
and engine 
TIMING LIGHT 


Remove the timing hole cap from the engine {Refer ta the 


NOTE 


~ Read the instructions for timing light 
tachometer before operating 


Model Specific manuel for position of cap) 
Start the angine and check if the following results are INDEX MARK — FMARK ADVANCE MARKS 
obtained, \ 
= 

+ If the F mark on the rotor is aligned with the index mark on 

the case at the correct idling speed, then the timing is | F MARK 

correct 
+ drerose engine speed by rotating the stop screw on te Gece "ADVANCE: HANARA 


Check if the F mark begins to move when the engine speed. EAREN IGOR RETARD) 


reaches the advance for retard} start rpm. 

However, this check cannot be done on models with a terge 
ignition timing variation. 

+ At full advancejretard rpm, the ignition timing is correct if 
the index mark is between the two advance/retard marks. 
However, because models with large ignition timing varia- 
tion cannot be checked this way, there are no ad- 
vance/retard marks on the rotor for these models. 


NOTE 


For models with no advance (or retard] mark, check only 
tha F mark position. 
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Depending on the kind of timing light used when checking the 
ignition timing, an abnormal advance timing could be 
observed. 


This is because the spark plug wire being measured is not 
recalving a negative pulse. Mast timing lights are designed ta 
receive negative pulses. 


If the spark plug wire being measured is receiving positive 
pulses, the input of the timing light will be receiving the alter- 
nated portion of the waveform. 

Thus, the timing light flickers 


Since the polarity of the waveform has no effect on the spark 
plug, connect the ignition primary coil wires to the opposite 
terminals. For double ignition coil types ie single coil firing two. 
spark plugs}, connect the timing light to the opposite wire of 
the same coil. The correct timing should then be observed. 


IGNITION COIL 


NOTE 
* Since the resistance value of the primary coi is inherent. 
ly very small, it is difficult to distinguish it from a shorted 
wire 


PRIMARY COIL INSPECTION 


Measure the resistance between the two terminals of the igni- 
tion primary coil. 


If the resistance value is within the specified range, the coil is 
good. 


M resistance is = dinfinite). replace the coll with a new ons. 


SECONDARY COIL INSPECTION 


With the spark plug cap on, measure the resistance between 
the primary coil terminal and the spark plug cap. 


For double ignition coil, measure the resistance between the 
spark plug caps. 


If the resistance value is within the specified range, then the 
coil is good. 


If the resistance is © (open wire), disconnect the spark plug 
cap and measure the secondary coil resistance. 


iosmve || mii usu 
[wave FORM i FLASH POINT 
NEGATIVE 
WAVE FORM 
DOUBLE 


IGNITION COIL 


\ 


the timing light 


PRIMARY COIL 


By 


SECONDARY COIL 
(WITH PLUG CAP) 
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Measure resistance between the primary coil terminal and [SECONDARY COIL 
spark plug wire WITHOUT PLUG CAPI 


For double ignition coil, measure the rasistance between the 
spark plug wires. 


If the resistance value is within the specified range, the coil is 
good. 


PERFORMANCE TEST (EXCEPT U.S.A.) FULL-TRICDI TESTER 


SPARK ADAPTOR 
Test the spark performance of the ignition coil, using the Full- 67GGK—0010100 
rensistor/CDI tester. 


Replace the coil if no spark occurs inside the spark adaptor. 


Read the instructions for the tester carefully and conduct tha | IGNITION 
tests correctly con Ny 
The type of inspection adaptor used differs from model to 
model, Refer to the Model Specific manuat for information on ow 
tho type of adaptor requried. / 

CAUTION M corvím EED INSPECTION 


- rec] Al 
The CDI unit or tester could be damaged if they were DAPTOR 
conr incorrectly. 


Refer to the Model Specific manual for the connections oí 
spection adaptor (07508—0010400} whose wires are con- 
nected to the unit one by one 


CDI SYSTEM 
CIRCUIT INSPECTION 


NOTE 


the troubleshooting flow chart. 
+ Refer to the Model Specific manual for service data, wir- 
ing diagrams, and wire colors. 


Toi UNIT CT 


=) CONNECTORS: 
NIRE HARKESS 


- For diagnosing the ignition system, follow the steps in | 


Discennact the connector from the CDL unit and diagnose the 
ignition related components by testing the connectors on the 
- wire harness side. 
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Checking items at the CDI unit connector 


Checking item ! Diagnosis 


ignition switch/Engine stop switch | When the ignition switch is ON and engine stop switch at RUN, chock for com 


wire (excluding DC-CDI) dinuity between body ground and ignition switch wire, m 
Exciter coil wire Check if the specified resistance value is obtained between body ground and 
excluding DC-COW exciter coil wire- 

Pulse generator wira Check if the specified resistance value is obtained between body ground and 
pulse generator wire. — 
lgnitian primary coll wire Check if the specified resistance value is obtained between body ground and 
___ | primary coil wire. 
Neutral, raverse, change switch | Chack for continuity between ground and the wire corresponding to the 
(for certain models only) transmission gear position. 


Wire harness | Battery input line | When the ignition is ON and engine stop switch at RUN, check if battery voltage 
(only for DC-CDI) | appear between battery input line and ground wire. 


Ground wire Check for continuity between ground wire and body ground wira. 


+ Ifthe above inspactions are normal but the spark plug stili does not fire. the problem could be related to the CDI unit or igni 
tion coil. Check the CDI unit or ignition coil using the CDI/FULL-TR tester. 
+ If there is an anbnormal circuit in tha above inspection. check all items first and then check each componant individually, 


PULSE GENERATOR INSPECTION 


Disconnect pulse generator wire from the wire harness and 
measure resistance of coil between the two wire terminals. 


If the resistance value is within the specified range, the pulse 
generator is good. 


I the resistance is far off the specified range, replace the pulse 
generator. 


NOTE 


* Ifthe resistance valus is slightly off the standard vaiue, it PULSE GENERATOR 
may not nacessarily have any effect on its function. In 
this case, check all of the related components for trouble 
in other areas. 


For removal and replacement of pulse generator, rafer to the. 
Model Specific manual. 
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EXCITER COIL INSPECTION 


Disconnect the alternator from the wire harness and measure 
the exciter coil resistance 


For engine ground type, measure the resistance between the 
exciter coil output line and body ground. 


For exciter coil with ground wire, measura tha resistance be- 
tween the exciter coil output ling and ground wire. 


If the resistance value is within the specified range. the exciter 
coil is good. 


If the resistance value is fat off the specified valve, replace the 
stator with a new one. 


NOTE 


+ If the resistance value is only slightly off the standard 
value, it may not necessarily have any effect on its func- 
tion. In this case, check all of the related components for 
trouble in other areas. 


CDI UNIT PERFORMANCE TEST (EXCEPT U.S.A.) 
‘The CDI unit is checked by the Full transistor/CDI tester. 
Follow the tester manufacturer's instructions. 


Rater to the Model Specific manual for the type of inspection 
adaptor required 


CAUTION 


* improper connections could damage the CDI unit or 
taster. 


For inspection adaptor, refer to the Mode! Specific manual. 


] Good condition Bad condition. 
j No spark — 
P No spark san 
ext | No spark Spark 
ont; Spark No spark. 
onz | Spark No spark — | 


If there are any "Bad" symptoms in the checks above, replace 
the CDI unit. 


EXCITER COIL 


“EP AC 100 V 


FULL TRICDI 
TESTER 
(Not available in USAH 


INSPECTION 


CDI UNIT ADAPTOR 
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TRANSISTORIZED IGNITION SYSTEM 


CIRCUIT INSPECTION 


NOTE 
^ Foliow the steps in the troubleshooting flow chart for 


d SPARK UNIT 
servicing: CONNECTOR 
* Refer to the Model Specific manual for service data, wir- 


ing diagrams, and wire colors. 


Disconnect the connector from the spark unit and conduct 
These tests at tha connector. ‘SPARK UNIT 


Spark unit connector inspection item 


Inspection item Diagnosis 


Power source input line Check if there is battery voltage between the power source input fine and the ground lina 
when the ignition switch is “ON” and engine stop switch is at "RU 


Pulse generator cal | Check i the resistance vale between the wires inthe specHd range 


Ignition primary coil Check if the resistance value between the coil wire and body ground or ground wire is in 
the specified range 


Ground wire Check for continuity between tha ground wire and body ground. 


* If the above diagnosis reveals no abnormality, but the spark plug still will not fire, the ignition coil or spark unit could be 
faulty. Check the spark unit or ignition coil using a CDI/Full transistor testor. 
+ lf the above diagnosis indicates a faulty circuit, check ai circuits, then check each of the components individually 


PULSE GENERATOR INSPECTION 
£0 connector 


Disconnect the pulse generator from the wire hamess and 
measure the sesistance between the wire terminals. 


The pulse generator is good if the resistance value is within the 
specified range. 


Replace the pulse generator if the value is far off the specitied 
range, 


NOTE 


FS Tiri fedennon vate e Oy Ry OMT ike Na purge GENERATOR 
Salus oy rot ioosscaity Poor en arfacr aie te, 
Soh iste Go. cher ol tad SUETON E ERE 


|___ble In other areas. hi h 


Refer to the Model Specific manuai for removal and repiace- 
ment of pulse generator. 


a a ae E 
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SPARK UNIT PERFORMANCE TEST 
(EXCEPT U.S.A.) 


Use the “Full-TRICDI" tester to test spark unit performance. 
Follow the tester manufacturer's instruction 

Refer to the Model Specific manual for the type of inspection 
adaptor required, 


CAUTION 


* Improper connections could damage the CDI unit or | 
tester. 


Switch Good condition Bad condition | 
OFF No spark =- 
P No spark -— 
ExT No spark Spark 
ont Spark No spark 
ON2 Spark No spark 


For digital-contralled spark unit, use spark adaptor 
(07508—001 3800) 


Select the proper position for the selector switch before 
testing 


‘Selector kem 


1G Coil Selector | Number of ignition coil 


P.SelectorA — | Pulse signal No. (Refer to Model 
Specific manual for switch position] 
P. Selector B iring interval (No. of cylinders 


17:2, 4 cylinders 
7277: 3, 8 cylinders 


d 


INSPECTION ADAPTOR 


IGNITION 
coL PULSE PULSE 
SELECTOR — SELECTORA SELECTOR B 


FULL-TR:CDI TESTER " 
{Nyt available in USAI 


SPARK UNIT 


= as 
jus Q5 o 
5 


INSPECTION ADAPTOR SWITCHES 
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24. ELECTRIC STARTER/STARTER CLUTCH 


| SERVICE INFORMATION 24-1 CLUTCH SWITCHDIODE INSPECTION 24-8 
TROUBLESHOOTING 24-1 STARTER CLUTCH INSPECTION 248 | 
STARTER MOTOR 24-3 STARTER PINION INSPECTION 249 | 
STARTER RELAY SWITCH 24-6 


SERVICE INFORMATION 


^ Always turn the ignition switch OFF before servicing the starter motor. The motor could suddenly start, causing sorious 
injury. 


Refer to the Model Spacific manual for removal and installation of the starter motor. 
A weak battery may be unable to turn the starter motor quickly enough, or, supply adequate ignition current 


if the currant is kept flowing through the starter motor to turn it while the engine will not be cranking, the starter motor 
may ba damaged. 


For models with a centrifugal clutch, incorrect adjust ment af the brake light switch could prevent the starter motor from 
operating, 


TROUBLESHOOTING 


Starter motor turns slowly. 

* Low specific gravity in battery (or Dead battery). 
Poorly connected battery terminal cable, 

Poorly connected starter motor cable. 

Faulty starter motor. 

Poorly connected battery ground cable. 


Starter motor turns, but engine doas not turn. 

* Starter mater is running backwards 
Brushes assamblad improperly. 

— Case assembled improperly. 

— Terminals connected improperly. 

Faulty starter clutch, 

Damaged or faulty starter pinion. 

Damaged idler gear or reduction gear 

Broken starter motor drive chain. 

Faulty starter clutch, 


Starter motor relay “clicks”, but engine does not turn 
+ Crankshaft does not turn due to engine problems. 

* Excessive reduction gear friction. 

+ Fauhy starter pinion engagement 
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ELECTRIC STARTER/STARTER CLUTCH 


Starter motor will not tum. 
* Check for a blown out main or sub fuse before servicing. 
* For models with a centrifugal clutch, check that the brake light switch is correctly adjusted. 


With the ignition switch “ON” and engine stop Connect the starter motor (4| terminal to the 

switch et “RUN”, check for a "click" sound CLICKS» battery positive terminal. 

from starter relay switch {Because a large amount of currant flows, da 
= not use thin wires! 


ee newer pc 
Starter motor turns Starter motor. 
does not turn 


* Loose or discon- + Faulty starter motor. 
nected wire or 
NO CLICK cable. 
+ Faulty starter relay. 
switch. 
(For operation 
check, see page 
24-8. 
Disconnect starter relay switch connector, and 


| check the relay coil graund wire [-NO CONTINUITY Faulty neutral switch. 


{Appropriate model only! 
+ Faulty clutch switch. 
«Manual clutch model only! 
+ Faulty starter switch. 


CONTINUITY ‘Centrifugal clutch model only) 
+ Loose or poor contact at connector. 
+ Open circuit in wire harness. 
en ee 


Connact the starter relay switch connector. 

Measure the starter relay voltage at the starter | NO VOLTAGE—®- Faulty ignition switch. 

relay switch connector. * Broken starter switch wire. 
(Manual clutch model only} 

~ Faulty brake light switch. 

(Centrifugal clutch modal only} 
* Loose or poor contact at connector. 
* Open circuit in wire harness. 


VOLTAGE APPEARED 


— ÀM— —— 
Check the starter relay operation. —- |— NORMAL—+- Loose or poor contact at starter relay switch 
connector. 


I 
ABNORMAL 
^ Faulty starter relay switch, 
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ELECTRIC STARTER/STARTER CLUTCH 


STARTER MOTOR 

DISASSEMBLY 

Before disassembling the starter motor mark the position of 
the case and cover so the starter can be assembled correctly 


later, 


Remove the starter motor case screws and remove the cover. 


NOTE 


* For models with shims between the armature and cover. 
record the location and number of shims. 

+ Record the order so the parts can be installed correctly 
later, j 


INDEX MARKS MỌTOR COVER 


SCREWS 


INSPECTION 
Check for continuity af the starter motor case. 


Between cabla terminal and case: normal if no continuity. 
* Between cable terminal and brush (block wirel: normal if 
there is continuity. 


W abnormal, replace with a naw one. 


Measure the brush length. 


Replace tha brush if it is worn beyond the service limit. 


Check for continuity between & and © terminals of the brush. 


1988 
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CABLE TERMINAL 


BRUSH 


© TERMINAL 


& TERMINAL 


© TERMINAL 


TERMINAL. 
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ELECTRIC STARTER/STARTER CLUTCH 


Chack the commutator far: 
* Damage ar abnormal waar. Replace with a new one. 
+ Discoloration of the commutator bar. 

— Replace with a new ane, 
+ Metallic debris between commutator bars. 

— Clean it off 


Check for continuity between pairs of commutator bars. 


Make a continuity check between individual commutator bars. 
and the armature shaft. 


"There should be no continuity. 


Check the bearings. (For applicable models oniy] 
+ Do not rotate smoothly. Replace with a naw one. 
+ Loose bearing.-- Replace with a new one. 


ASSEMBLY 


Align tha case notch with the brush holder pin and install the 
case, 


Place the O-ring (seal ring) on the case. (For applicabla models 
oniy) 


COMMUTATOR 


BEARING 


NOTCH 
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ELECTRIC STARTER/STARTER CLUTCH 


Caretully insert the brushes into the brush haider- 


CAUTION 


| + "The sliding surfaces of the brushes can ba damaged if 
|. they are not installed properly. 


Apply grease to both ends of the armature shaft, 


Push and hold the brush inside the brush holder, and insert the 
armature through the brush holder, 


When inserting the armature into the case, hold the armature ARMATURE 
tightly to keep tha magnet from pulling the armature against 

the case. 

CAUTION he 


Align the tab end groove. 


+The coll may be damaged if the magnet pulls the ar 


mature against the casa. I 


COVER 


Insert the shims in the correct order to the armature shaft. (For 
applicable models only) 


Insert the O-ring. (For applicable models only) 
Align the mark (that you made earlier} and instal the cover. 


CAUTION BEARING 
revent damag- 


+ When installing the cover, taka care to 
ing the oi! seal lip with the shaft. 


Tighten tha cover screws. 


For starter motors that are mounted within s motor mount 
hole, check for a damaged O-ring. 
In order ta prevent damage, grease the O-ring 


Refer to the Model Specific manual for installation. 


CAUTION 


+ Overtightening tha cable terminal nuts may cause the 


terminals to turn Inside the startar motor, resulting in E 
serious damage to the inner connectors. i O-RING 
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<Clreult B> 
Measure the voltage between the greeniyeliow wire and 
ground at tha starter relay switch connector 


IM battery voltage is measured when the front or rear brake are 
applied, it is normal. 


NOTE 


* Ifthe brake light adjustment is incorrect, no voltage will 
appear when the brake is ON. 


Starter relay switch ground line. 


Circuit A> 
Disconnect the connector from the starter relay switch and 
check for continuity between the ground wire (green/redi and 
ground, 

If there is continuity when the transmission is in neutral or 
when the clutch is disengaged, tha ground circuit is normal. (in 
neutral, there is a slight resistance due to the diode.) 


Circuit B> 
Discannect the connector fram the starter relay and check for 
continuity between the ground wire (yellowired) and ground. 


W there is continuity only when the starter switch is pressed, 
the ground circuit is normal 


OPERATION CHECK 


Apply battery voltage between the two relay coil terminals. 
Check for continuity between B (battery) and M irotor) 
Terminals. 


4Cheuit AD 
Apply battery voltage between vellowired and greenired 
terminals. 


V there is continuity between B and M terminals, it is normal. 


ELECTRIC STARTER: 


STARTER CLUTCH 


i 


STARTER RÉLAY 
SWITCH 


CONNECTOR 


GREEN/ 
YELLOW 


Yeuow: 
RED 


STARTER RELAY SWITCH 
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ELECTRIC STARTER/STARTER CLUTCH 


«Circuit B> 
When battery voltage is applied between the starter relay 
greenivellow wire and yellow/red terminals, there should be 
continuity between the red and red/white terminals. The ter- 
minals are distinguished by the corresponding wire color of the. 
wire harness connector. 


CLUTCH SWITCH DIODE INSPECTION 


The purpose of the clutch switch diode is to prevent reverse. 
current flow from the neutral indicator to the clutch switch. 


+ Faulty diode. Neutral indicator turns ON when clutch is 
disengaged. 
* Loose connections at diode terminal. 
— Starter motor does not turn when transmis- 
sion is in neutral. 


Check for continuity between diode terminais. 
Whenzhere is continuity, a small resistance valua is measured. 


+ M there is continuity in one direction, the clutch switch 
diode is good 


STARTER CLUTCH INSPECTION 


Refer to Modal Specific manual for starter clutch removal and 
installation. 


Install the driven gear into the housing. 
With all parts assembled, check the starter clutch. 


+ Check that the gear, or sprocket, turns smoothly in one. 
direction and locks up in the other direction. 


Disassemble tha housing. 
+ Check the rollar contact surface of the gear, or sprocket, for 
damage. — Replace with a new one. 
+ Check the roller contact surface of the housing for damage. 
— Replace with a new one. 
* Damage to roller. — Replace with a new one. 
+ Deformation or damage to the spring 
— Replace with a new one. 


STARTER 
RELAY 
SWITCH 


NS 


CLUTCH SWITCH NV 


Turns in one direction 


oniy. 


DRIVEN GEAR 


ROLLER CONTACT 
SURFACE 


SPRING PLUNGER 


HOUSING 
ROLLER CONTACT 


SURFACE 
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For one-way sprag clutch, check each sprag. clutch housing, 
and all inner portion contact surfaces. 


Abnormal wear or damage to sprag. 
— Replace with a new one. 
* Irregular movement of the sprag. 
— Replace with a new one. 
* Damage ta tha clutch housing or inner portion contact sur- 
face. + Replace with a new one. 


STARTER PINION INSPECTION 


Refer to the Model Specific manual for startar pinion removat 
and installation. 


* Wear or damage to the pinion, reduction gears 
— Replace with 2 new one. 
+ Worn journals. — Replace with a new one. 


Check if the pinion gaar moves smoothly along the a 
+ Pinion gcar does not move smoothly. 
- Replace with a new one, 
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CLUTCH HoUSING 


ONE WAY Ci 


LUTCH 


REDUCTION 
GEAR 


PINION GEAR 


24-9 


25. LIGHTS/METERS/SWITCHES 


SERVICE INFORMATION 25-1 LOW FUEL INDICATOR 25-8 
OIL PRESSURE WARNING LIGHT FUEL PUMP 25-9 
14- STROKE ENGINE) p Np n 
(2STROKE ENGINE) ^ 252 SWITCHES 25-12 
SAMO DASANE aga TURNSIGNALLIGHTS 25-16 

| COOLANT TEMPERATUREGAUGE 25-5 HORN EI 

| FUEL GAUGE 25-7 


SERVICE INFORMATION 


+ Halogen headlight bulbs become very hot while the headlight is ON, and remain hot for a while after they are turned 
|__OFF, Be sure to lat them cool down before servicing. 


Use a flame and heated watar/coolant mixture for the thermo sensor inspection. 


+ Refer to the section 21 for the general service rules. 

- This section covers the general inspection/service procedures of the lights, meters and switches. Refer to the Model 
Specific manual for tha location and arrangement of components on the model being serviced. 

* Note the followings when replacing the halogen headlight bulb. 
— Wear clean gloves while replacing the bulb. Do not put finger prints on the headlight bulb, as they may eraate hot spots 

‘an the bulb and cause it to break. 

— IF you touch the bulb with your bare hands, clean it with a cloth moistened with alcohol to prevent its early failure. 
— Be sure to install the dust cover after replacing the bulb. 

+ A continuity test can be made with the switches installed on the motoreycie. 

+ Check the battery condition before performing any inspaction that requires proper battery voltage, 

+ There are two types of lighting systems; AC lighting thet takes powar from the alternator coll, and DC lighting that takes 
power from the battery. On DC lighting systems, the headlight comes on without starting the engine. 
On AC lighting systems, the headlight comes on when the engine is running, (Refer to section 21). 
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LIGHTS/METERS/SWITCHES 


OIL PRESSURE WARNING LIGHT 

(4 stroke engine} 

THEORY 

When the oil pressure is below the specifications, the cil 
pressure switch senses it end the oil pressure warning fight 


comes on. It should be OFF while the engine is running. 


INSPECTION 


* Oil pressure warning light does not come on with the igni- 
tion switch turned ON. 


1, Disconnect the oil pressure switch wira and turn the igni- 
tion switch ON. Check for battery voltage between the 
wire and ground. 


No voltage Voltage 


+ Oil pressure Switch 
faulty. 


2. Check for the voltage between the black/brown terminal 
of the instruments and ground. 


No voltage Voltage 
+ Ignition switch faulty. + Broken wire between tha 
* Sub fuse blown. warning light and oit 


pressure switch. 
+ Bulb blown 


* Oil pressure warning light stays an while the engine is 
running. 


1. Check the pe oil level DE 


Specified oil level Low oil level 
* Oil insufficient. 


2. Disconnect the oil pressure switch wire and turn the igni- 
tion switch ON. 


Indicator tights Indicator does not light 


+ Shorted bluelred wire be- > Faulty oil pressure 
tween the warning light — switch 
and pressure switch, * Low oil pressure. 
(see section 3) 


OIL LEVEL INDICATOR (2 stroke engine} 


THEORY 

The oil level switch float in the oil tank moves up and down in 
accordance with the volume of olf in the tank. When the oil 
level is low, the float also goes down and the reed switch (oil 
level switcht is closed by the magnetic force af the float. 
When the ignition switch is turned ON, current flows through. 
the reed switch and the oil level indicator comes on. 


[WRIT 


BijBr. 


IGNITION 
FUSE SWITCH 


Qj WARNING 


LIGHT 


‘Olt. PRESSURE 


E 


MAIN i 
FUSE 


SWITCH 
= 62 
mt 


IGNITION SWITCH 
oo 


FUSE 


/ E SWITCH — | 


nos + 
à J 
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LIGHTS/METERS/SWITCHES 


^ — INSPECTION IGNITION 
SwircH FUSE 
? Qhevatindcatr comes on when tha oliin thetankrescnes | [o on o 
2 specified level &l 
1. Disconnect the wires from the ail level switch and turn 
the ignition switch ON. 
i 
Indicator lights Indicator does not light 
al ic tare G 
+ Shona whe. been - Fay of bet site. KL db | 
the indicator and oil level INDICATOR — OIL LEVEL 
switch. SwiTcH 
< + Gil level indicator does not come on with no or low oil ievel 
inthe tank 
1. Disconnect the wires from the oil level switch and con- 
nect a jumper wire between the wira terminals. Tum the = 
ignition switch ON and check the indicator. v= S 
Indicator does not come Indicator comes on JUMPER i 
m wire 
$ 
+ Faulty ail level switch. uy 3 
+ Poor wire connection. VA 3 g 2 
Ye i 1 
i t. J iral 
2, Disconnect the wires from the oil laval switch and check INDICATOR aa 
for voltage between the wire and ground. 
No voltage Voltage 
+ Broken wire between the + Faulty oil level switch. DIL LEVEL SWITCH B 
oi level indicator and + Poor oë level switch wire | IGNITION 
level switch. conneciten. SWITCH (ON | 
* Blown bulb. TRES ET 
FUSE S VE 
i 1 coi. 
$ |: ZR ! CONDENSER 
— 
SYET INDICATOR 
{Comes on for a few secondt 
TIMER TYPE THEORY EL : 
A timer type indicator has a bulb check function so as to check 
the oil level indicator for proper operation. 
When the ignition switch is turned ON, current flows through. [IGNITION 
the exciter coll to the condenser, generates the elec- |  SWITCHIORFd —- —-— ur 
tromagnetic force at the exciter coi and closes the reed 
switch. Current flows from the reed switch through the 
resister Ra to the oil level indicator and turns it on. When the | 
condenser is fully charged, current flows through the exciter 
Col to tha condenser decreases and, consequently, alec- 
tromagnetic force at the coil decreases, tha reed switch opens 
and the oil level indicator turns off. 
When the ignition switch is tuned OFF, current stored in the (e 
iE " 
condenser flows through the exciter coil and through resisters Sosa 
Fit and R? to tho al level indicator. The oll level indicator does i 
not come on this time. 
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LIGHTS/METERS/SWITCHES 


TIMER TYPE INDICATOR INSPECTION 


* Oil level indicator comes on when the oil in the tank reaches 
a specified level 


+ Faulty oil level switch 
+ Shorted wire harness 


+ Oil level indicator does not come on with no oil or low oil 
level in tha tank. 


1. Disconnect the oil level switch connector and connect a 
jumper wire to the power supply wire (black or 
black/browni terminal and the indicator wire (greervredi 
terminal to short. Turn the ignition switch ON and check 
the oil leve! indicator. 


Indicator does indicatar comes on 
not come on 


+ Faulty oil level switch, 
* Poor connection of the 
connector 


2. Disconnect the oil level switch connector and check for 
voltage between the power supply wire (black or 
black/brown| and ground 


Voltage No voltage 


+ Broken power supply 
+ Faulty sub fuse. 

Fauity ignition switch. 
Poor connection of the 
sub fuse connector. 


3. Connect the jumper wire to tha power supply wire and 
oil levet indicator wire to short and check for voltage be- 
tween the indicator wire and ground 

Voltage No voltage 


* Blown bulb. + Broken indicator wire, 
+ Faulty ground. 


FAN MOTOR SWITCH 


NOTE 


+ The fan motor may continue to run, even when the igni- 
ion switch is tumed OFF. However, this does not 
necessarily indicate trouble. 


When the coolant temperature increases to above the 
specification, the fan motor switch turns on to operate the fan 
motor. When the coolant temperature is below the specifica- 
tion, it tums off to stop tha fan motor. 
JOTE 


Check the coolant level and bleed air from the cooling 
system if the coolant is apt to overheat. (see page 5-6 
for coolant replacement and air bleeding.) 


IGNITION MAIN 
FUSE — SWITCH FUSE 


dO Fon Leve seca —— 


JUMPER WERE woicatoR 


i esl 
li icm 


IGNITION 
FUSE SWITCH — MAIN FUSE 


—À— $e 


FAN MOTOR 
ep) SwiTcH 
Y 


COOLING 
FAN 


RADIATOR 
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INSPECTION CONNECTOR, FAN MOTOR SWITCH 
=H Le 


s py 


Fan motor does net stop. 


1. Turn the ignition switch OFF, disconnect the connector 
from the fan motor switch and turn the ignition switch 
ON again, | 


t 
Motor doas not stop Motor stops 


+ Shorted wire between + Faulty fan motor switch. 
the tan motor and 
switch 


* Fan motor does not start. IGNITION MAIN 

FUSE — SWITCH FUSE 

1. Disconnect the connector from the fan motor switch and 

ground the connector to the body with a jumper wire. 
Turn the ignition switch ON and check the fan motor. 


Motor does not start Motor starts 


+ Faulty fan motor switch. | COOLING 
* Poor connection of the | FAN 


EE [9] 
am motos sch com EE + peg 


2. Check for the battery voltage between the fan motor SWITCH 
switch connector and ground. 


No battery voltage Battery voltage. 


* Broken wire harness + Faulty fan motor, 
* Blown sub fuse. 
+ Faulty ignition switch 
* Poor connection of the 
connector (between the 
ignition switch and fuse 
box) 


COOLANT TEMPERATURE GAUGE 


The thermo sensor changes the amperage of the current that 
flaws to the coolant temparature gauge in accordance with the 
change in coolant temperature and moves the temperature T4 
gauge needie. 


SUB IGNITION — MAIN 
FUSE SWITCH FUSE 


COOLANT THERMO SENSOR 


TEMP. GAUGE 
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LIGHTS/METERS/SWITCHES 


INSPECTION 


1. Disconnect the wire fram the thermo sensor. 
Ground the thermo sensor wire with a jumper wire. 
Turn the ignition switch ON and check the coolant gauge. 
Disconnect the thermo sensor wire from the ground im- 
mediately if the gauge needle moves fully to H. 

CAUTION 

+ immediately disconnect the wire from the ground when 
the naadio moves to H (har) to prevent damage to the | 
gauge. 


Needle does not move Needle moves 


+ Faulty therma sensor. 


2. Check for voltage between the tharmo sensor wire and IGNITION MAIN 

ground. n FUSE — SWITCH FUSE 

ace 
No voltage Voitage 
gs 9 CEA 
Faulty coolant gauge. CONNECTOR 
COOLANT = = 

3. Check for voltage hatween the black/brown and grean’blue | | TEMP. GAUGE 


wires of the gauge. 
No Yohage Voltage 


+ Broken blackibrown or + Faulty coolant temper- 
greenblue wire ature gauge 


‘THERMO SENSOR INSPECTION 


Drain the coolant (see page 5-61. 
Disconnect the wire fram the tharmo sensor. 

Remove the thermo sensor. 

Suspend the thermo sensor in a pan af coolant (50-50 mixtura 
over a burner and measure the resistance through the sensor 
as the coolant heats up. 


* Keep flammable materials away from the burner- 
+. Wear insulated gloves and eye protection. 


NOTE 


* Soak the thermo sensor In coolant up to its threads with | 
at least 40 mm (1.57 in) from the bottom of the pan to 
the bottom of tha sensor. 

«Keep temperature constant for 3 minutes before testing. | 
A sudden change of temperature will result in incorrect | 
readings. Do nat let the thermometer or thermo sensor 
touch the pon. 

+ Apply sealant to the threads on the thermo sensor prior 
to installation. 


[s 


GriBu: 


z 
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$$ ooo CHTS METERS SWITCHES 
FUEL GAUGE TZ TERMINAL UNIT MA j 
FUSE FUSE 


Fuel unit resistance changes in accordance with the float in the 
fuel unit moving up and sown. The fuel gauge needle is moved 
by the change of amperage that flows through the fuel gauge. 


‘Thera are two types of fuel gauges: The “Return type“ where 
the needle returns to "Empty" when the ignition switch is 
turned OFF, and "Stop type” where the neadle stays in posi- 
tion when the ignition switch is turned OFF. 

Check the fuel gauge if its needle does nat move. 


e 
FUEL GAUGE 
SENDING UNIT 


INSPECTION S TERMINAL UNIT 


FUSE FUSE 
1. If the fuel unit connector has 2 terminals, short the gauge 


terminals with a jumper wire. er tes 
SWITCH 


f the unit connector has 3 terminals, short the gauge side |8} 
yellow/white terminal and green terminal with s jumper ipar 


GAUGE -J 
wire. FUEL GAUGE 
SENDING UNIT 


Needle does not move Needle moves ot 


Turn the ignition switch ON and check the gauge neede. 


+ Chack the'tuel unit. 


2. Check for continuity between tha unit and fual gauge. 


Continuity No continuity 


* Broken wife between the 
unit and gauge. 


3. Check for voltage at the black or black/brown ipositive 
power line) and ground wires of tha fuel gauge. 


No voltage voltage 


+ Broken positive power + Faulty fuel gauge. 
line. 


FUEL UNIT INSPECTION FUEL GAUGE 


Refer to the Model Specific manual for the fuet unit | RES, 
removalfinstallation 


1. Connect the fuel unit connector. 
Turn the ignition switch ON. 
Move the float up and down to be sure that the fuel gauge 
needle moves to “F” and "RES". 
If the needle does not move, go to the step 2, 
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LIGHTS/METERS/SWITCHES 


2. Measure the resistance between the connector terminals 
with the float in up and down positions. 


Mf the resistance is normal, check the fuel gauge. 
If the resistance is not normal, replace the fuel unit 


LOW FUEL INDICATOR 


A thermistor is built into the fuel level sensor in the fuel tank 
and the fuel warning fight turns on due to the thermistor's self 
radiation of haat. 


When the thermistor is in tha gasoline, radiation of heat in- 
creases and the self heating action is reduced. As the 
resistance increases and the current does not flow at this time, 
the fuel warning light doas not turn on. 


When the thermistor is out of gasoline, i.e. fuel lavet is low. 
radiation of heat decreases and the self heating increases. AS 
the resistance is low at this time, currant flows and the low 
fuel indicator turns on. 


INSPECTION 


H the low fuel indicator does not go off, check as noted below. 
Check for battery vottage between the fuel level sensor con- 
nector terminals. 


Battery voltage No battery voltage 


Shorted wie between 
the indicator light and 
sensor. 

+ Faulty ground. 


+ Faulty fuel level sensor, — . 
+ Poor connection of the 
connector. 
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If the fuel warning liget does not turn on. check as noted IGNITION — MAIN 

below. FUSE SWITCH FUSE 

1. Check for battery voltage between the fuel level sensor 
connector terminals | 


t 
No battery voltage Battery voltage 


+ Faulty fuel level sensor. 
* Poor connection of the 
connector. 


2. Chack for battery voltage between the battery side of the 
wire from the indicator light and ground. 


No battely voltage Battery voltage 

+ Faulty sub fuse. * Blown bulb. 

+ Faulty ignition switch. + Broken wire between the. 

* Poor connection of tha warning light and sensor. 
fuse holder connector. + Faulty ground. 


DIAPHRAGM 
DESCRIPTION MGR 
Certain models are equipped with a low pressure electro- 
magnetic fuel pump to send the tuel to the carburetor. VALVE B 
When the engine is started, the switch is turned on by tho VER 
function of the fuel cut-off ralay Irefer to the description of fue! 
cutoff relay). which generates the electromagnetic force at 
the coil and moves the plunger and diaphragm up. The valve A 
is then opened by the vacuum and the fuel flows to the DIAPHRAGM, 
diaphragm chamber. The plunger pushes the switch up and 
turns it off. As the electromagnetic force at the coil goes out SPRING, IN 


this time, the plunger and diaphragm are returned by the spring 
and the fuel in the diaphragm chamber is sent to the carburetor 
through the vaiva B. 


Certain types of this fuel pump have tha fuel cut-off relay built 
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FUEL CUT-OFF RELAY [with ignition switch ON 


With the ignition switch ON, current flows to the transistor. |To BATTERY: 
and thyrister but it does not flow to the fuel pump. 

To fill the carburetor float chamber with fuel when the ignition 
switch is turned ON, certain types of the fuel cut-off relay | To SPARK 
have a timer function that sends current to the fuel pump fors | UNIT 
few seconds. 


/ 
THYRISTER 


To FUEL PUMP 


While the engine is running, pulses are transmitted from the 
spark unit to the ignition primary circuit and, when it is 
transmitted to the transistor, current flows from the transistor | To BATTERY 
ta tho thyrister to turn it ON. The battery current flows to tha. 
fuel pump this way. 


feit engine running —— 


To SPARK 
UNIT 
As the fuel cut-off relay is controlled by the ignition primary 


circuit, the relay does not operate unless tha ignition primary 
circuit operates properly, 


INSPECTION 


Turn the ignition switch ON and perform the following 
inspections. 


To FUEL PUMP 


1. Check far battery voltage between the black wire {+} of the 
fuel cut-off relay connector (pump connector if the relay is 


built in the purpp} and ground í=) IGNITION — MAIN 
FUSE SWITCH FUSE 
Battery voltage No bartary voltage fe 
* Broken black wire. B g 
+ Faulty sub-fuse, L 


~ Faulty ignition switch. 
+ Poor connection of the 
fuse holder connectar. 


FUEL 
2. Check for continuity between the blackiblue wire of the. ud 
relay connector and ground (or black/yellow wire and graen -— 
wire of the pump connector, if the relay is built into tho TO IGNITION - 
pump). i E * CIRCUIT 
No continuity Continuity 
MAIN 
ruse SNITION 


SWITCH — FUSE 


FUEL CUT-OFF. _ FUEL PUMP 
RELAY Jj 


+ Fauity fuo! cut-off relay 
dpumpi 


3. Short the black and black/blue wires ot the relay connector 
with a jumper wire and check lor battery voltage between 
the blackbtue (+) wire and green wire of the pump 
connector. 


+ Faulty ground. 
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DISCHARGE VOLUME INSPECTION 


Turn the ignition switch OFF. 


Disconnect the fuel pump-to-cerburetor tube from the car. 
burator and place the tube end in a beaker. 


NOTE 


it ig hard to reconnect the tube to the carburetor, 
disconnact it from the fuel pump and connact the othar 
tube to the pump (gasoline discharge port), 


Refer to step 3 of INSPECTION and short the relay connectors. 
If the relay is built into the pump, shart the black and 
black/yellow wires. 


Turn the ignition switch ON for 5 seconds and drain tha pump. 


Mukiply the drained tual by 12. It should be as specified in the 
Model Specific manual, 


HEADLIGHT BULB 


Before replacing the bulb, be sure to check the switches for 
loose connection of the connectors, 


WARNI 


Halogen headlight bulbs become very hot while the 
headlight is ON, and remain hot for s while after they are 
turned OFF. Be sura to turn the ignition switch OFF and 
let the butb cool down before raplacement 


1f you touch the bulb with your bare hands, clean it with a cloth 
moistened with denatured alcohol to prevent eariy bulb failure. 


JUMPER WIRE 


FUEL PUMP 


Fuel UNE 


BEAKER 


| 


CAUTION 


* Avoid touching Halogen headlight bulbs. Finger prints 
can create hot spots that causa a bulb to break. 


Be sure to install the dust caver after replacing the bulb. 


—————— 
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SWITCHES 


INSPECTION 


Disconnect tha connector that is nearest to the switch that 
you are to inspect and check for continuity between the 
switch side terminals of the connector. 


‘There should be continuity between the ©- -O positions on 
the continuity chart, (Refer to the Mode! Specific manual for 


the continuity chart. 


Exomple: Turn signal switch 


N Wire color 
Orange Gray Blue 
Switch position 
toe. oto t 
N 7 
R 1 TE 


With the turn signal switch in N {neutral}, there should ba no 
continuity between tha wires. 


With the switch in L (left), there should be continuity between 


the orange and gray wires and with the switch in R (right), 
there should be continuity between the blue and gray wires. 


CONTACT BASE REPLACEMENT 


When the contact bese is mounted with screws; 
Remove the ignition switch. 


Remove the band and three scraws, than remove the switch 
from the switch cylinder. 


Reassemble the switch and cylinder with the cylinder shaft 
aligned with the hole in the switch. 


SCREWS 


(cut and discard) 
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Tighten the contact base with the threa screws 


Clamp the wires with a wire band and cut off the excess por- 
tion of the band. Check the ignition switch 


When the contact base [s secured with tabs; 
Remove the ignition switch and band, 


Insert the ignition switch key and turn it to the position be- 
tween ON and OFF. 


Push the contact base tabs in with a screwdriver so that they 
are out of the slots in the ignition switch body, and remove the 
contact base. 


Insert the contact base on tha ignition switch body with its 
tabs aligned with the slots in the ignition switch body. 


NOTE 


* Be sure that tha ignition switch kay is in the position be- 
tween ON and OFF before attempting to remove the con- | 


tact base. 3 i 


Clamp tha wires with a wire band and cut off the excess por- 
tion of the band. 


Check the ignition switch. 


SCREWS 


[Replace with new one) 


TABS 
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NEUTRAL SWITCH 


When the ignition switch is ON and the transmission is in 
neutral, the neutral switch turns the indicator on. 


Same models ars equipped with a change switch andior over 
drive switch. 


‘The change switch detects the gear position by the position of 
the shift drum and sends a signal to the gear position in- 
dieatoriCDI unit. 


The overdrive switch turns the overdrive indicator on when the 
transmission is in QD toverdrive) position. 


INSPECTION 


Nautral Indicator dose not go off; 
Disconnect the light green/red wire from the nautral switch 
end tum the ignition switch ON. 


Indicator does nat light Indicator lights. 


+ Faulty neutral switch + Broken light greenjred 
wire 


Neutral indicator does not come on; 
Disconnect the light green/red wire from the neutral switch 
ang turn the ignition switch ON. 


Check for battery voltage between the light greenjred wire and 
ground, 


Battery voltage No battery voltage 


+ Faulty neutral switch * Broken light green/red 
wire between the in- 
dicator and neutral 
switch. 

* Blown bulb. 

+ Blown sub fuse. 

* Poor connection of the 
fuse connector. 


FUSE 


IGNITION 
SWITCH 


MAIN 
FUSE l 


NEUTRAL 
SWITCH 


25-14 


Date of Issue: Sep., 1988 
© HONDA MOTOR CO., LTD. 


` 


LIGHTS/METERS/SWITCHES 


CLUTCH SWITCH 


The clutch switch prevents the starter motor from rotating 
while the engine is running and the transmission is in positions 
other than neutral 


INSPECTION 


Check the starter system if the starter motor rotates with the 
‘transmission in positions ether than neutral. 

The starter motor should be operated with the clutch lever 
squeezed and not be operated with the lever released. 

If the systam is normal, check the following 


Disconnect the wire from the clutch switch and check for con- 
inuity between the clutch switch terminals while operating 
the clutch lever. 


When the clutch lever is pulled in 
There should be continuity between the terminals. 


When the clutch lever is released 
There should be no continuity between the terminals. 


Jf the clutch switch is normal, check the following. 


* Check for shorted wire between the starter relay switch 
and the clutch switch. 


+ Check the nautral switch. 


BRAKE LIGHT SWITCH 


The brake light comes on when the brake iever (or pedall is 
applied 


Starter motor equipped scooters: To prevent the accidentat 
start up of the scooter, currant does not flow to the starter 
motor unless the brake lever (or pedal) is applied. 


INSPECTION 


Brake fight does not come on; 
1. Check for the following 


* Burned bulb. 
* Poor connection of the brake light switch connector- 


IGNITION, 
SWITCH 


MAIN 
FUSE 


Fal] 
pa | 


MOTOR 


STARTER 
SWITCH 


Wm gh cLutcH 
SWITCH 


CLUTCH 
SWITCH 
IGNITION — MAIN 
SWITCH FUSE 
eee, 
FUSE 3 
E $i 
FRONT LN 
BRAKELIGHT | (Uy 
SWITCH f 
BRAKE 
EE ucHT c 
REAR BRAKE 
HIGHT SWITCH 


BRAKE LIGHT 
SWITCH i 
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2. If normal, disconnect the brake fight switch connector and 
check far continuity between the terminals while operating 
the brake lever (or padal). P 


When the brake fever (or pedal) is depressed: 

There should be continuity between the terminals. 
Whon the brake lever (ar pedal) is released: 

There should be no continuity between the terminals. 


3. 1f the brake light switch is normal, check for the following. 


C3 
DE 


+ Burned sub fuse. 
+ Ignition switch. REAR BRAKE LIGHT 
+ Poor connection of the fuse connector. SWITCH 


* Brokan wire betwaen tha sub fuse and beske light 
switch, 

* Broken wire between the brake light switch and brake 
light. 


TURN SIGNAL LIGHTS ZTERMINALRELAY MAIN FUSE 


1f the turn signal tight does not blink, check the following. IGNITION 
š is a ea SWITCH 


+ 18 the battery normal? RIGHT 


* Is the bulb bumed out? JUMPER WIRE 
* ds the bulb of the specified wattage? 

+ Is the fuse burned out? 

* Are the ignition switch and turn signal switch normal? E 
* ds the connector proparly connected? nn TAN 6 


1f normal, check as noted below. SWITCH LerT TURN 


TURN SIGNAL RELAY PNE JS 


* When the turn signal relay has 2 terminals: 


Disconnect tha connector from the reiay and shart the connec- 
tor with a jumper wire. Turn the ignition switch ON and check 
the turn signal fight by turning the switch ON. 


Light does not come on Light comes on 
+ Broken wire harness. + Faulty tuen signal relay. 
+ Poor connection of the 
connector. 
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+ When the turn signal relay has 3 terminals; 
3. Short the black and grav terminals of the turn signal relay | 
connectar with a jumper wire, Turn the ignition switch 
ON and check the turn signal light by turning the switch. 
ON. 


Light comes on. Light does hot coma on 
* Broken wire horness. 


2. Check for continuity between the green terminal of the 


E: 


MM an 
[wm [m 


I TERMINAL RELAY IGHITION MAIN 7 


Wight 


LIESS 


Senas F 


| 
| 


relay connector and ground. | 
Continuity Na cobstinuity 
H 
+ Faulty turn signal relay. — « Broken ground wire. 
+ Poor connection of the 
connector. 


HORN 


Hom doen not sound: 
1. Check the ignition switch and horn switch 
If normal, check the following. 


2. Disconnect the wire from the horn. Turn the ignition switch 
ON, press the horn switch tor start the engine and press the 
hern switch if your motorcycle is bettery-ess type} and 
check for voltage between the light green wire and ground. 

Voltage No voltage 


+ Broken light green wire. 


IGNITION — MAIN 
FUSE SWITCH FUSE 


sy 


HORN SWITCH 
2 


E 


+ Faulty sub fuse. 
3. Check for continuity between the green wire and ground. 
Continuity No continuity. 


+ Faulty horn! * Broken green wire. 
+ Faulty ground. 
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TRANSMISSION 
SYSTEM DESCRIPTION 
GEARSHIFT MECHANISM 


CONVENTIONAL TYPE 


RIGHT GEAR- 
SHIFT FORK 

RIGHT GEARSHIFT FORK — TRANSMISSION MAINSHAFT 

CENTER GEARSHIFT FORK TRANSMISSION 

LEFT GEARSHIFT FORK 3 » COUNTERSHAFT 

‘SHIFT DRUM STOPPER 
GEARSHIFT POSITIVE STOPPER 
GEARSHIFT SIDE PLATE GEARSHIFT RETURN SPRING 
GEARSHIFT PEDAL GEARSHIFT SPINDLE 

Date of Issue: Sep., 1988 
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TRANSMISSION 


PLANETARY GEAR TYPE 


OPERATION 


This system is comprised of a shift spindia assembly, guide plates, drum shifter, and twa stopper assemblies. 


The shift spindle assembly is comprised of tha shift spindle, and the three planetary gears 


the Quim spindle assembly. plus the guide plates, transmit the gear shitter movement to the sun gear on the drum shutter. As 


he drum shifter turns, ona of its pawis will engage a detent in the shift drum. turning the dram 


Turning the drum causes the shift forks to move by the same cam action as with the conventional type shift mechanism. 


The two stopper assemblies locate the shift drum at the proper gaar and neutral positions 


DRUM SHIFTER 
RATCHET PAWL 


GEAR PLATE 


SHIFT SPINDLE 


GEARSHIFT DRUM 


RATCHET GUIDE PLATE 


PLANETARY GEAR PLANETARY GEARS 


SHIFT DRUM 
STOPPER PLATE 
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Shitt Start 
Pushing down on the shift pedal wns the spindle 
Counterclockwise. Because the gear plate is fixed, the 
Planetary gears tum clockwise. tuming the drum shifter 
counterclockwise. 


As the drum shifter tums counterclockwise, the right pawl 
engages the detent in the shift drum, while the left pawl is 
pushed out of the way into the shifter by the guide plate, With 
the pawl engaged, the drum shifter turns the shift drum, mov. 
ng tha shift forks into place. 


Shift Finish 

To prevent the drum from rotating too far, a shift drum stopper 
plata is used. The shift drum stopper plate rotates on an eccer- 
tric pivot maved by the spindle zssembly. 


As the spindla reaches the end of its travel, one leg of the stop- 
per plate is moved up to contact a positive stop on the shift 
drum. At the same time the spindle assembly is prevented 
from moving too far by the shift arm stopper pin. 


Shift Return 
When the shift pedal is released, the shift return spring brings. 
tha spindle assembly back ta the centered position. 


At this time, the drum shifter rotates and the ratchet feature 
allows the right paw! to disengage from the shift drum. As the 
drum shifter rotates, the drum stopper arm prevents the shirt 
drum from moving. 


SHIFT RATCHET 
SPINDLE GUIDE PLATE 
COMP. 
J 
Č DRUM SHIFTER 
SHIFT DRUM 
PROJECTION 
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CONSTANT MESH TRANSMISSION 


‘The constant mesh transmission consists of the following 
components: 

* The mainshaft, with its fixed and sliding gears. 

+ The countershaft, with its fixed and sliding gears. 

* The shift forks. 

* The shift drum. 


Power is transmitted through the clutch to the mainshaft. 


From the mainshatt, power may be transmitted through 
several gear sets to the countarshart, 


M1 through MB are the gears on the mainshaft and C1 through 
C5 are the countershatt gears, 


‘The gear sets are comprised of opposing gears, ane gear on 
each shaft. 


The illustration on the right shows the gear sets, pairing the 
mainshaft number with the countershaft number (M1/C1, 
M2IC2, ete.). 


Selection of the proper gear set is done by moving a sliding 
gear into contact with the gear set desired. 


Connection of the sliding gaar and the gear set is done using 
dogs and dog holes on the sides of the geers. : 


In the illustration, gears M3, C4, and CS are the sliding gears. | _ 


The sliding gears are moved by shift forks which ride on the 
shift drum. Cam grooves cut in the shift drum move the shift 
forks as the drum rotates 


Rotation of the shift drum is done by working the gearshift 
pedal, 


COUNTERSHAFT 


C1 C4 C3 cs c2 


TOLL 


Lf 


CLUTCH 


CRANKSHAFT 


The relative positions of the transmission at the sespective changing position are shown below. 


EP 
Neutral” —— E ger gear iC4 gear 


TE 


2 year r shifted 
3rd gear (CA gear shiftedi |] diae (M earl 


f 
H 
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TRANSMISSION DISASSEMBLY 


NOTE 


^ Keen track of the disassembled parts (gears, bushings. 
washers, and snap rings) by stacking them on a too! or 


Sipping them onto rece of wie, 
v RES pe th nan name tan necessary tor | 
removal, To remove à snap ing expand te caan dg 

and pull it off using tha gear behing ie | 


TRANSMISSION INSPECTION 


Check the following: 

Gears: 

+ Teeth—tor damage or excessive wear. 

; Dogs and dog holes--for damaga or excessive wear. 

* Measure the gear I.D. (except splined holes and holes with 
needle bearingst. 


Bushings: 

* For wear of damage 

* Measure the I.D. and O.D. 

* Calculate the gear-to-bushing and bushing-to-shatt 
clearances, 


Mainshaft, Countershaft 

7 Spline groove and sliding surface for abnormal weer or 
damage. 

+ Measure O.D. at the gear sliding areas. 

* Calculate tho geario-shaft and shaft-to-bushing clear- 
ances. 


SNAP RINGS 
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Shift Drum 
* The guide groove for abnormal wear or damage. 
* The bearing for excessive play or damage fif reauiredi. 


GuibE GRoaves 


Shift Fork 
* Far deformation or abnormal wear. 
* Measure the fork claw thickness. 

* Measure the I.D. of the shift fork. 


NOTE 


* Some fork claws are measured at A and C (claw ends) 
Others are measured at B tthe center}. 


Shift Fork Shatt r 
+ For damage and straightness. 
* Measure the O.D. at the shift fork areas. 


TRANSMISSION ASSEMBLY 


Clean all parts in solvent. 


Apply molybdenum disulfide grease to all sliding surfaces of 
the mainshaft, countershaft and bushings to ensure initial 


lubrication 
Reossernble all parts into their original positions. 


NOTE 


E Always install the thrust washers with the chamfered 


CEAR cIRCLIP 
THRUST 


VE d ni Ry 


[9] 
x 
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NOTE 


[+ Install the fock washar by afgring fs tabs with we? 
grooves of the spline washer. 
* Do not forget to install the thrust washer at the end of 
the mainshaft and countershaft. J 


NOTE 


[Agn aii pois in tke bushing Gr goar wan Skak GT Ros 


Instali tha shift forks in the corract positions according to the 
location mark on each fork. 

“LY mark: Left side of the crankcase 

7C" mark: Center of the crankcase 

“ORT mark: Right sida of the crankcase 


Turn the mainshaft or countershaft to ensure thet the gears 
turn smoothly after reassembly 


Lubricate gears with clean recommended} engine oil while 
turning the shaft 


TRANSMISSION 


SPLINE WASHER 
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